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What the Trirdyn gets where its 
hotter than Jummer 7 


Crosley Trirdyn—on the Sahara Desert at mid-day 
—brings in Radio-Paris on the loud-speaker! 
Not only at mid-day, but in February—in Northern Africa 
and far hotter than any American summer. 


‘The picture above, a post card snap shot sent from Tunis 
to Mr. Crosley, by D.F. Keith of Toronto, Ont.,, tells this 
story on the other side:-— 


Dear Me. Crosley: 


‘Tania, North Africa, March 3, 1925 


‘i or eight high power Ei ‘came in 
Sthipoedpcamely Soy Rgheend ol ofthe eer dake 
Gin eeeelly gots ow Anmurzan alter | orem: Con you 
fh with us this yard 
Cordially, 
Sicwed) DF. Keith 
Further details on the margins of the picture:— 
Sahara Desert,250milessouthol Algiers February,1925.Receiving noone 
y concert from “Radio-Patis”, Paria, wsing aerial and counterpowe. 
‘Wiis iS ‘eunrensa tai Armseticn te aipoot (tine Ae 
radio—if the receiver is a Crosley Trirdyn? 
Evay: sadio (fan—ectual cand aepltiig — te 
invited to think this over and then act. 


Better~Costs Less 


© This seal on a radio or tool advertisement signises the approval of the INSTITUTE OF STANDARDS. See page 21. 
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Coming Next Month 


Martyrs in the Cause of Science—Dramatic stories of the 
heroism of scientists who have risked and even sacrificed their 
lives in the ceaseless battle against the most dreaded human 
diseases, What you owe to them. 


An Amazing Safety Invention for Airplanes—How a 
Frenchman with a novel idea proposes to save plunging machines 
from fatal crashes by the use of gas guns. Illustrated by one 
of many fascinating pictures that you will enjoy in the July 
issue, 


How to Build an Unusually Good Four-Tube Radio Set— 
Distant reception, excellent tone quality, fine selectivity, and 
simplicity of construction, make the new receiver that Alfred 
P. Lane will describe next month, one of the most attractive 
we ever have published, And you don’t have to be an expert 
to build it. 


More than 200 other fascinating articles and pictures, 
giving you all the news of radio and engineering, science and 
invention, strange and unusual things people are doing, together 
with practical ideas for the automobile, the home, the home 
workshop, and the use of tools and machinery. 


And the second set of 
pictures in the Popular 
Science Monthly $10,000 
“What's Wrong’”’ Con- 
test. Turn to page 23 
of this issue for the an- 
nouncement of this ex- 
traordinary contest, in 
which everybody, every- 
where, can compete. 
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Til develop your body 
as I have my own 


POPULAR SCIENCE MONTHLY 


WONDER why so many people 
think that only athletes ae sup 
posed to keep in sic 
con Why shouldn't YOU— 
whatever or whoever you may be— 
have the blessings that go with a 
poring. healthy body? If your work 
feeps you confined indoors—or if it 
doesn’t give you the chance to exer- 
cise your muscles and limbs properly, 
you are unknowingly bringing on un- 
told ailments; you are making a piti- 
able, flabby weakling of yourself. 
Do You Feel Peppy? 

Right this minute stop to analyze 
your condition. Do you feel bright 
and strong and sparkling; have you 
that springy step, that clear eye, that 
keen, ‘peppy ambition that only a 
sound, singing body can furnish? If 

rou haven't—you and I are going to 
better acquainted right away. 
For I have been making a very scien- 
tific study of the human body, both 
through experimental work with my- 
self and through a painstaking study 
through books by the greatest au- 
thorities. 
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Fine example of what clean living and 
proper taining mean san.” 


THIS FREE BOOKLET—USE 


“Now I Can Tell You" is my 
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T'll send my free booklet 
—mail the coupon! 


ealthy body? 


own body from a frail, “skinny” Ind 
to physical supremacy that won the 
lightweight championship of | the 
world, ‘also trained thousands of 
American men in the Army during the 
World War, As a result of all 
Thave developed a system of physical 
culture that every man, woman and 
child in this country can use in the 
privacy of their own homes with much 
profit to themselves. 


Personal Attention to Everyone 
ual 
to 
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—send for it NOW-this minute. 
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‘To Jerome W. Myers, winner ofthe fest pete, ParuLan Scrence Mowry is magic 
pet that carves him through the enchasted fears of modern sciewiSe marvels 


the contest, 
Science Monthly,’ 
Fobruary issue: 


FIRST PRIZE 


RABIAN. NIGHTS" —“Twenty 
“Thousand Leagues under the Sea! 

Do any of you older fellows remember the 
enchanted hours spent under their spell 
When you were boys? How mother 
Yrould admonish you to, “blow out that 

light and go to sleep"? You blew, ex- 
abe sively, and turned, down the wick. 

rhen you though had, fallen 
sleep, Xp. wert the wick and beck again 
you went to Paradise, 

Wall if you, want a return of that 
experience, just pick up. any” issue 
Porutan SCIENCE and become a boy 
again, absorbed with science's real fairy 

‘of today;, with a man's appreciation 
‘of the boyhood dreams come true. 

Ma,” now old and gray, includin 
mother and the kids, will let you rea 
‘loud until you are hoarse, and John, J 
will not be blamed if he sneaks the maga- 
ine up to bed and shows no consideration 
for the electricelight bill 

‘To tell in 260 words the most interest- 
dng features in, any ius of thie, modern 
falry book would be a task indeed for the 
wverage reader; but every man who can 
read, or child. old enough to look at 
Dietures, will find enough between its 
covers to cause them to forget their 
troubles—from an overdraft on the bank 
to, colic. 

‘The enthusiasm ingpired in every 
reader of Poruian Sciesce will be 
Tesponsible for some of the best and most 
wonderful developments along useful 
fd sclentie lines to be recorded on its 
ages in the years to come.—-JEROME, 

ivens, Colorado Springs, Colo. 


‘announced in our 


SECOND PRIZE 


¥, REASONS for reading Porvtan 

MD seen Mow ae fale 
interested in all mechanical and scientiNe 
ma 


2. Poruuan Sciuice Moxruiy ix 
full’ of live, up-to-date mechanical and 
scientific Information, 

‘i. It is just the magazine for the mai 
who has not the time to delve Into many 
Books in order to get information. 

’.. Its abundance of condensed, practi- 
cal information makes it a. very agree- 
Sle companion in the hom 

3. By following “out Its suggestions 
many useful time-saving devices ean be 
made for the home. 

‘6. In this day, when so many valuable 
scientific facts ‘are. being discovered, 
POPULAR SCIENCE MONTHLY gives Us & 
Sater underatanding ofthese feta 

It sharpens our intellect and 
usa desire to Gevelop the" reading habit.” 

8. Its more than a magazine. I con- 
sideri¢ ‘where the amateur 
tt well as the mechanic can devel 
mind and hands along lines mechanical 

9. The advertisements enable one to 
know where to get good tools, books, and 
‘ther articles sulted to his needs. 

10, “The useful labor-saving devices 
are eaecialy appealing tp 

hepa Service Depart: 
ing a estions 0 
‘Seful working taodel, wat can be 
easily made and used in the home or 
‘office 8. L. THORPE, Tallahassee, Fla. 
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Winning Letters in Prize Contest: 
“Why I Read 
POPULAR SCIENCE MONTHLY” 


FIRST PRIZE $10 
Jerome W. Myers, Colorado Springs, Col. 


SECOND PRIZE, $5 
‘S.L. Thorpe, Tallahassee, Fla, 
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My Money 
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THE FACTS—WRITE M 
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L. L. COOKE, 
cna coat, 
Chicago Engineering Works, Inc., 
Dept. 3-A, 2150 Lawrence Avenue, 
CHICAGO, ILLINOIS. 
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Practical Hand Books 
That Solve Your Problems 
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and labor saving 
festions, new ways that 
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Theonly man who 
could talk to the 


Superintendent | s2fSSe Wsce 
Pa rd 

“GOON after I began studying,” | He" SO es 
a student wrote to us the | atenzy nmin jeontnine a Rania 
other day, “we had a change in | Supistsyeicre: Adare ae 
management at our plant. Tcer~ | algae" BS 


tainly was glad then that I had 
decided to study in my spare time. 
For, thanks to my I. C. S. course, 


zation who could talk to the Super- 
intendent in his own language, As 
a result, I was promoted over men 
who had been here from ten to 
twenty years. My salary has been 
increased 90 per cent in the last 
ten months.” 
TS A true story of what just 

one I, C. S. student has done. 
‘There are thousands of others, Every 
mail brings letters from men and women 
telling of promotions and increases in 
salary due directly to spare-time study. 
One hour a day, spent with the 
S. 5. in the quiet of your own home, 
will prepare you for success in the 
work you like best, Yes, it will! Put 
it up to us to prove it. 

Mail the Coupon To-day 
for Free Booklet 
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HERE is no field of work in the 
world today which offers such 
amazing opportunities to y 


ys there is a crying demand in 
iation for men with courage, 
nerve and self-reliance. For those who 


id jobs which will lead quickly 
y to advancement 
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Feading them." James Powers, Pa, another 
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Personal Instruction by 
Experienced Men 


Men who have had actual 


—— PREPARE| experiencein Aviation give 
Bi, rtuni- | For One of These | you personal attention ani 

ier Await POSITIONS | fuideyou carefully through 

cae zeae The lessons, lectures, le- 


Look over the fields of 
work which are open to 
the young man today 
You will find that Avia- 
tion is the ONE FIELD. 
that is not overcrowded— 
the ONE FIELD in whi 

there is plenty’of room a 
the top. Think of it 
Only 21 years ago Orville 
and Wilbur Wright made 
the world’s first airplane 
flight. " Now airplanes fly 
around the world. Yes, 


motion picture industries did 
20 years ago. Men who got in on 
the ground floor of those indus- 

tries) made fortunes _ before 

others woke up. AVIATION IS 
NEW! It clamors for nervy 
young men—and the trained man 
has the world before him in Aviation, 


Easy to Become an 
Aviation Expert—$50 to 
$100 a Week 


‘You can qualify now quickly for one of 
these exciting, highly paid jobs through 
a new, sure, easy method of traini 
‘The study of Aviation is almost as in- 
feresting as the work itself. Every lesson 
is fascinating and packed full of interest 
‘That's why aviation i so easy to leara—you 
don't have to force yourself. to stu 
‘once you start, you can't get enough of it. 
nourol spare times day willgive you 
training in an amazingly short time, 


iation offers the same wonderful oppor- 
tunities today that the automobile and 
and 


prints and bulletins,” They 
tell you the things that are 
tgeential to your succem, 
Every lesson is easy to rea 
and quickly tunderstood, 
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Fast Life Wrecks the Nerves 


by PAUL von BOECKMANN 


Lecturer and Author of numerous books and treatises on Mental 
and Physical Energy, Respiration, Psychology and Nerve Culture 
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We hurry: we worry: and we dissipate, 
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tid to our supply of Nerve Foree-that we 
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Long, before a person reaches the final 
seas of nervous collapse, he passes rough 
months and even yeaty of subnormal nerve 
power, which serlounly handicaps him ta 
Fic Uadermines his constitutional power 
and eames all Kinds of organic and mentsl 
‘Tnorders It would be proper to call these 
people "near-neurasthenicn™ 

‘There are countless "near-neurasthenics 
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theatres, in your busing 
and especially in your own home—right in 
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They are said to be troubled with “nerves,” 
a. condition which & not considered serous, 
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the past 25 years than any other man in the 
‘world; over 100,000 caret. 
"The ‘ent of this vast experience ls em= 


DRAFTING 


Increase Your Income 


ma ot far Sari We oe re: vos 


Estate Educator 


roan ret ent concn 


The Real 


“Tha bak he» neem 


tonditions. are found only in’ advanced 
Mages of Nerve Exhaustion, 

The symptoms of Nerve Exhaustion vary 
according to individual characteristics, but 
the development’ is usually as follow 
First Stage: Lack of energy and endurance 
that “tired feeling.” Second Stage: 

wusnesr restlessness; sheeplessneny rit 

ty; decline in sx force; low of hair; nervous 
ti: nour omach gas in owe 
constipation; irregular heart poor memory: 
ince of mental endurance; dizziness; head: 
ache, backache: neuritis, rheumatism, and 
thet pains. ‘Third Stage: Serious mental 
disturbances; fear, undve worry: melan- 
holla; dangerous organic "disturbances; 
Siicldal tendencies; and in extreme cases, 
insanity. 

TT only a few of the symptoms inentioned 
apply to you, especialy those indicating 
imental turmoil, you may be sure that your 
nerves are at fauit—that you have exhausted 
Your Nerve Force, 

Perhaps you have chased from doctor 
to doctor sceking relief for a. miysterious 
Something the matter with you." Each 
doctor tells you that there is nothing the 
mater “with you that every” organ ie 
Periecr You feel i ond Jou act it; You ore 

eNeanpot scp, cannot digest your 


perve stimulant or sedative 
fools alone. tt i 


‘certain simple laws in ‘mental and. physical 
fiveiene, mental control, relaxation. and how ta 
‘develop immunity to the many strains of every 
Gay. lle. ‘Through the application of this 
Knowledge. the most advanced case of Nerve 
Exhaustion can be corrected. 

TT have made a life study of the mental 
and physical characteristics of ervous, peot 
iaving treated more cases of “Nerves” during 


bodied, ‘ina Gt-paye book, entitled. “Nerve 
Force,” a book that is essentially intended to 
teach how to care for the nerver and how to 
apply simple ‘methods for’ their restoration, 
Te Pincluden important information vom. the 

cation of deep breathing as & remedial 
‘gent. "The cost of the book fs only 25 cents, 
Soin or lamps. Adres me—Paut von Boeke 
fant, Studio 168, 110 West 40th St, New 


rane ‘alin ise’ tthe 
igher ‘phases ol life—iove, ‘moral ‘courage, 
smbition, and. temperament: The fier your 
train fa, the finer and more delicate is Your 
Bervousnystem, and the more erative it 
reve Force in not an advertisement of 
fany treatment I may have to lle. Tis is 
proved by the fact, that large corporations 


Stinintere recomend 
Conte ison Never Before fae ma great 
eerivorda it will eauble you to understand Your 
Newes, your Mind, your Emotions, and Sour 
Body. ‘Overs sllion copies have been wold during 
the bast ites Fe 


What Readers of “Nerve Force” Say: 
Thess lea eget, Ga nto Ye 
Pe eat ery 
eee rt Fal oar ea anton re 
ss eng eee ei 
Sync ater soe 


echo, mo mation 
“SReading Your book has stopped that dreadful 
sgling ot PAR wheh earlysePsy Womack and 
"Your book did more for me for indigestion than 
tog courees To etl * 
"Saiyeart te now fegular again and my necveg 
dhought Thad heart rouble, but ie 
‘case of abused merger I have re 
uae eset ten times 
“the advice given in your book op relaxation and 
calsing of nerves a ated my Wein fore t 
‘Safa Geay all ue time 
“have been treated. by x number of nerve 
att. nod. awe. traveled, from ‘country 13 
‘Sentry fa, an endeavor to restore ma" nerves 
"your tte boot hae dose’ tore fer me 
{hie all other' methods combined. 


ThisBook 


May be Worth 


‘This remarkable book tells you how to 
‘get $31,000 for $3,300 invested in 
‘monthly installments of $5. Annet profit 


Hoe $400 invested 8 monthly 
foe ated 25 monthly 
for $300 invested $0 rnethiy 


seer toe 
seg aA ce 
Showa, peer wt 
ies 
Bank 

heap clenayaecnnael 
eERee ahs Seen 
esr gscanetypur money back at amy 
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ore : 
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Oe estes tare FREE Book on 
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Just Out 13th Edition 
A NEW AND GREATER 


Dyke’s Automobile 
Encyclopedia 


Sey karina erat tie 


A Practical Book for Everybody 
The Re 


Will Teach 
You to 


Don't wait—Order Now! 
Cloth $6.00—Limp American Morocco 


$7.50 Postpaid 
Popular Science Monthly 
New York 


wurth Avenue, 
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NEW Kind of Belt 
Reduces Waistline -Easily! 


Rakisaiways onthe job, Day 
‘day out, hour” after 


regain 
‘igor that goes ith fe Ng ‘Not by cruel 
Not with harmful 


Correct way to take Tat away—and 


ce 
Massaging Belt 
‘That a Alwaye On the Job 


roe ata 
Teimvigrate the bod tow and bails 
spat ngemal tue” But 

urs charge big fees. talee up a lot of 
mand hey are only fective fora tall 


{Sveum youneer, cot Weil nat 


t stacien. 


wae 


Mabie Well Reducing 
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si hid 


TIRES WITH 500 NAIL 
HOLES LEAK NO AIR 


ew punctureproot Inn 
ca by a Me ee 


pie 


TWENTIETH CENTURY 


Recipes, Formulas 
and Processes 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Popular Science Monthly 
1250 Fourth Avenue, New York 
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Books of Love, Life and Laughter 5 ia 


Your Pick of Hundreds of Great Books—60,000.000 Sold in Five Years—Mail in Your Order Teday— 
, Boceaccio and 


Order by Namber—Read Master Writers Like De Maupassant, Balzac, Mark Twai 
‘Many Others Equally Entertaining 


[2] Take Your Pick at only 5c Per Book [iz] [xz] 
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670 Jott Biliag'e Comical 
‘irene 

6 soi Bln’ roan 

63 Jounal’ In Tennex 

625 Pieonghy of Love 

Got Amati ‘and Sox toe 
“Tnesdore Drevet 


sug Hints on Writing Poets 
BBS Beinn of the Warch | 324 Lie o gent, Rowery 


20 mire 
1B Soin ic“ Boyhe 


wh ate ey 5 SFE an 
ie |B Berateag 


598 Hagoy. Hypocrite. 
596 Miatory of Modern Mex- 
652 RK K Destructive? 
Bebate lnperalisard 
Beane and Zangwil 
638 Walking Tours 


‘cacels Stevenson 
675 Talent Love and Life, | 662 Amusing” Anawers to 
fe ‘Gorrespondents. | 


ie 
tilt Lover ete: 


Hoes 
"a Wen 

noun Gourmont 

an: Fuge Weet nt Balloon 


Me 8 
78 Hinson Publ Speaking 
San Worsin.. Tichenst | 28 Retlercions om Reece, 
Clarimonde, “Gatier siey 

tty Walwer® Humor 159 Guide ta 


“Fea Prince af’ Pract” teyan | 17% Choice ot Best 
Del sas.saeeets. sate Proverts of niand! 13 Braver of Ar 
rs Feng veins Up 383 Vion Ste 
ton Scan Proverb of $4 Importance of helog 
S06 The“Overman. Upton rrnest Wilde" 
"Sedat eetier 


689 Toe 'LaytPhoet. 
farvey | 658 Wiat Byer May Shu 


Mirani by if 

ot Amica Janae owt Pais gy whttt Chases Lam 

8h Atte 654 What" every, "Goune | 981 Window's’ Dickens. | te Gn'kandiog randet 
ten ia Siocha owt Saat | 210 Stoic Phlesphy" Mray 


Mammon of Linc 
239 26len a Gi. Nature of Dream, Care 
46 Salome” Oscar Wilde | 68 Meditation Marcos | 
18h Sex ite fe Greece an ‘Rare 
268 Master Busider, oven | le 
24) Thee Stranecrs: Hardy | 308 Sine Stoops ta, Comer 
3 Carmen. Soiser Geldsetthy 
Sian “0 Bs 


33S Remnvn Chesterton 


S63 New Lighton ebistore 
alee 


“Aeschyloe 
£0 Palee's Common Sense 
AAS Attack on Mil 

101 Thoughts ot Proea 


We aeons. 
TAREE par toa re | 787 ESEbast Condemned 
sey ee Ba Mas, 


Artem ‘Ward — Mi 20 Ax Vou Live tt 
M Beck ie ‘shakeepeare 
te Love the Beast. vila Deahetsocsates | 49 Juiat Seat Shakespear 
i thes Witt aten stave sk} Daiew Miter. HeJames’ | 244 Xcioale of Aocient Ponds 
‘Schspenhauer Suid About Women | 16 thse 22 Tolysoi:HutiteandWorks | “79 Becet Arden’ Tensyeon 
576 The “Eacherition or | sos Whats Great Women Mtax''Wne"Woud we | 161 Reclution vas Relies | 243 Lisratmeani an Goethe 
‘Mtagual, Epictetus ‘King Kipling 139 Romer Reason. inser! | 334 MeNest-Sclant “Debate 
S27 The Lite Vel hoe se met, efonice, | "ty Becailon eceket ‘on Socks 
STH The taunted Hoyee and atte ESiepertever's Eaeays | 348 Pen Feneil Folon-Wite 


‘Ounce Poem Georne 
Sriveater Viens 
9 The the Sphins aed 


Hoy Pence” Wise 
[aed Tom Paine. Gunn 
Bes Dircorerients Science 


‘pita! an 
it oar 


face 
osdhiae Philosophy 

Mice! Aygeo's Sonnets 
ot 


Hyena Tragedy 
are 


SerPoce Yigaiey" shor Stores 
sno We Great Visdish Poetry 
plorat2a Pocs ales ot Atyetery Exence of Confoctanian 
fires tisien Putnam Life ang Charscter | 7 
Vian sickien ‘Goctee 


Faults Eogmigton of Relision 


81 Luctetine om Life and 
‘Beat 


hy 

“Ee Kia et, Chethow 

218 Aeacaisus: Revense 
Bernard Shaw 

tor gneriock Holsies Tales 

HS Grene Ghawe Storer 

33 Great Sou Storie 

it Country “ot the Blind. 


' Lie of Johncon, ean 

12 Ctrl tte: Walesa 
‘els 

28 Yeti and Adenia 


344 Causbe'te. Haldeman | IMT Eplerane Theres 
‘joi ‘0 Wisom ot Thackeray 

erryvon Chie: | 100 Red Laugh. Andrever | 319 Sulst-Gerane. Damas 

Ulanys Unserest ond | 280 Hears lle CP Theny fatale Baie 


iis’ Work. | 277 atynWithouta Count 
it 


tie 
1a Diary eee 


130 a 


i Pon 
221 OnWemen, Mactertiock 308 Tegsrane Pilctopber 


30 What tite Menme Vortae 
Me. “Jack London 103 Pocket Fete 
493 temorandum Book | 48t Psychology for Bere BMI IGeaof Godin Sutore: AL 
‘Modo, i934 Replicas and oe 322 Mas Wise Wan Riptine | 246 Homie 
‘Democrat Platforms | 477 Thgoroohy in Outlice | “a? Love. Montatene 218 Prientship. te 
s00-soL SY ie Milena ‘wie So Love eters of Genies | 218 Bocce 
Sym Uoton ee $35 Book of eal Advent Eiteral education Husley 
BHP Rita PRtooe | 5} Yi Higa 


| ssn Great’ Pirates, Finger 


HaldemanJulins Co., Dept. X-20, Girard, Kanes 


June, 1028 


POPULAR SCIENCE MONTHLY 


WANTED: a Voltaire 


for America! 


seeica need Voltaice' More than any- 
ing ese, we need to lam the creed 
thats fede TOLERATION We 
dre oppressed by bunk. Thoughe ss 
Prehthcs, shun, sed superset, The mental 
tor this country isnot the fui of the Tree 
of Knowledge, but the dead and dey husks 
thatshould bngagohavebeenstnpped from 
Tas dry, Voltaire taught France Teles 
tion In hat day Voleure struck with alls 
faghtat the hypocrite laces the bunk 
‘ohich enslaved haraton ‘The itory he won 
{reed France untclictally. The fine dower of 
French intelectual blooms today over his 
we. And se ned, above everything, 
‘Amen Mews, 


What is Intolerance? 


Intolerance isthe foe ofall honest men— 
ofall thinking men—of all civilzed men. Vol 
‘aire hit it hard—saved France from its chains. 


bigots are reaching out for the they 
never willingly gave up, Do: amun 
(@h, you do!) who wants to shut your mouth 


Mail the 
Coupon Now 
Ramon $1.35 
geen 

the Haldeman Jul 
Menthlyand sees 
of the Little Blue 
Books: Bont deter $ 
this marteecibe 
Mandiy tect ote 
missed. Send the 
Saouent 


MALDEMAN-JULIUS CO. Dept. 6, Girard, Kan. ¥/ 


enclose $1.80 fora year of the Hanseman 
Monthiyr with 18 Lidue Blue Books fren, 
‘lected from the catalog You will bend mc. 


and keep you from saying what you think? 
TThatmantson ntdrant mon. Do you know 
aman who would suppressor destroy certain 
ioks and papers would rb yoo the 
Fight to read what commends ive to your 
Inteligence? That max w an ttoeran man. 
Do you know a man who bebeve that you ot 
someove cae should be“run out of town for 


ideas vothers, den} them the Ly 
‘oth, rand ee Ta 
wean lero 


Sham—the Enemy of Freedom 

In every human activity we are enslaved 
by shams. Falsécreeds, false doctrines block 
the road whereby thought could lead us to the 
teuth which makes us free. Hypocrsy cheats 
ws, bunk deludes us, intolerance enchains us 

‘And I, for one, revolt! I wall aum my blow 
for Truth and Tolerance I announce the 
Haldeman Julius Monthly, SmasherofShams! 


The for 192s is set. The Halde- 
saan Julus Monthly wil strike at every false 
fee and 

re lewall bokd 

up to the clear light of 


Reser dnowewortin 
efhoon bode 
foun he sham of Race 


fiction. dena, poetry. philosophy, religion, 
‘humor, history, biography. "You get 18 valumor 
trdcione 


‘The Haldeman- 
Joli Mons not 
ive protest tis 
ithout gloves 
ie fl ofthe fy of 
battle— tattle agunst 
falsity,superstition, 
and preyudice, against 
the oppressors of 
tay gsi cate wily hs 
‘ans, Ie will cultivate widely that 
‘intelligence, that quality of informed under 
standing, which breeds Toleration, 


‘The Need of the New Monthly 


I want you to feel the need of the Halder 
san JuliusMonthly. Already, inthrecis 

it has shown its mettle, Ie will go on, 
‘month to month, with auch contributions as 
Tae Sharm of American Education,” by Bert- 
rand Russell: “Rupert Hughes and His Ay 
saulton Christianity,” by E- Haldeman Jubus; 
“The Warfare Between Science and Theol 
aye" by CL. Snider; "The Lunatic Pings in 
Religion,” by Charles J Finger, “The Lochs 
Leopold Case and Psycho-Analysis,” by 
George Sylvester Viereck; "Towards Sexual 
Rationalism,” by Iuac Goldberg; "Christan: 


Lame pl 


ity is Sick,” by H. L. Mencken; The Sham 
of Spiritualism,” by Joveph McCabe; “The 
‘Sham of Chiropractic," by Morris Fishbein, 

‘Thowands already have realized the need 
for the Monthly. Will you join them? Will you 
strike a blow for intellectual independence? 


E Hahilamn fakin 


15 Little Blue | 
Books FREE + 


‘The little Blue Backs area brary of erent liternture— 


heolataly free with your rubeerD- 


seston 
{ion tothe Haleman-dutian Monthly. 


“If Voltaire lived today, 


he would edit this magazine” 


Se Haldeman Julius 
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The Men Behind the Radio Tests 


veloped 
emended. by the Institute of Standards 


to develop radio products; but 

it requires ven more in- 
genious mind to devise tests for such 
products, Alexander Senauke, as 
Radio Engineer of the Popular 
cience Institute of Standards, has 
developed many entirely original 

of xeientifically testing radio 


I’ REQUIRES an ingenious mind 


radio equipment advertised 
in Porutax Sorexce Mo fi 


tude, admirably fit Mr. Senauke 
‘work. His degrees of Mi 
‘eal Engineer and Bachelor of 
obtained at New York Unie 
versity and were followed by post= 
graduate work in radio commu 
tion at Columbia University and 
clectrieal communication at the Col- 
loge of the City of New York. 
From 1920 to 1923 Mr. Senauke 
faculty of New York 
University, in the departments of 
electrical engineering and physics, 
Following this, he acted as Consult- 
ing Radio Engineer for a group of 
radio manufacturers, leaving this 
work to join the staff of the Popular 
Science Institute of Standards, 


FFOR battery and battery-charger 
tents the Popular Science Tnstic 
tute of Standards has engaged 
Prof. Sampson K. Barrett. 

Since graduating. from’ Brooklyn 
Polytechnic: Institute as Electrical 
Engineer and supplementing this 
with post-graduate work at. New 
York University, Professor Barrett 
has had an extensive experience along 
electrical line. 

‘This experience includes com- 
‘mercial electrical testing and also 
testing for patent litigations. In 
this work Professor “Barrett em~ 
ploys many testing. arrangements of 

is own creation and development. 


for Mew York University, tents all batteries 


sand battery chargers ‘advertised im the 
Schuman of Porcian Scinsce Mowry 


During the war he was in charge of 
electrical fire-control equipment on 
board the Wyoming with the British 
Grand Fleet. 

Professor Barrett is now Associate 


6 
POPULAR SCIENCE 
Monthly 


Guarantee 


‘The above seal on an advertisement 
Indicates that the products referred 
to have been approved after test by 
the Popular Science. Institute of 
Standards. 

Popuilar Science Monthly guaran- 
teen every article of merchandise 
‘Advertised in its columns. Readers 
‘who buy productsadvertised in Pop- 
‘lar Science Monthly may ae 
that these products will give a 
lute satafation und normal and 

‘use. Our readers tn buying 
These products are guaranteed this 
satisfaction by Popular Science 


beac ‘Tue Puntasuers. 


And Why the 
Instiru 


= OF STANDARDS 


Can Guarantee Every 
Product that Bears Its 
Seal of Approval 


Professor of Electrical Engineering at 
New York University and general 
consulting engineer for this institue 
tion. He is a member of the Ameri- 
can Institute of Electrical Engineers 
and is on the board of managers of 
the New York section of the Illumi- 
nating Engineering Society, 


BEFORE becoming Assistant Radio 
Engineer of the Popular Science 
Institute of Standards, Thomas Van- 
core was thoroughly familiar with 
testing work. 

When he graduated from New 
York University, he was put in 
charge of the outside testing for the 
New Jersey Publie Service Company, 
and continued in this eapacity until 
he became actively interested in the 


Then followed extensive reseat 
and experimental work in radio com- 
munication. This experience has 
given Mr. Vanacore an excellent 
Dasis for his present work. 

So very littie had been done in the 
way of devising aceurate methods of 
‘esting radio apparatus that it ne- 
cessitated extensive work along this 
line before the Popular Seience Insti- 
tute of Standards could, with definite 
authority, declare between the good. 
and the bad in radio. Mr. Vanacore's 
contributions to this work have been 
invaluable. 
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Jnherent 
Selectivity 


IB inherent setvity of each tuned stage in 
the Synchrophase is maintained even when the 

set is operated close to. a powerful station. 
The reason lies in the Binocular Coils—an exclu- 
sive Grebe feature. They have no external field to 
pick up interfering signals directly in the detector 
and intermediate stages. A tuning barrier is set up 
that prevents any but the desired station coming 
through, 
Binocular Coils, with $-L-F (straight line fre- 
quency) Condensersiand Volume Control, place the 
‘Synchrophase in the front rank of receivers. 


Auk your dealer for a demonstration or 
write vs for full information 4 


A. H. Grebe & Co., Inc. 

Van Wyck Boulevard, Richmond Hill, N.Y. 
Western Branch: $43 So. San Pedro Street, Los Angeles, Cal 
This company owns and 
operates station WAHG 


= CHINOP IAS 


TRADE MARK. 


How the Binocular Coils 
Balance Each Other 


Ales supplied with 
ace for batteries 


© This seal on a radio oF tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. See page 21. 
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$10, 000 in Cash Prizes! 


Here is a fascinating new ‘‘What’s Wrong’’ Contest 
—A sensational offer open to everybody, everywhere— 


Test your observation and 


sensational “What's Wrong” 
starts in this issue o 
Ten thousand dollar 
successful contes 
alert and observant. 
The contest rev 
culties of Jobin an 
introduce you on 
just purchased t 
& house 
aind is in need of mi 


E: RYBODY, everywhere, is invited to enter the 


delightful game, a: 
ny one can play who trie 
‘Tena theretorc) 
about his odd jobs with 
more enthusiasm — than 
ability; sometimes he 
rushes in where an angel 
would fear to tread, and, as 
you have already guessed, 
he makes m kes—some- 
times bad mistakes. \ 
tell the story of these 
takes of our newly married 
friends ina series of pic- 
tures that begins on the 
next page. 


First Prize. 
Second Prize. 
Third Prize. 


In addi 


E ACH picture shows 
{John (or Mary) hard 
at some homemaking job. 
Always there is something 
wrong in the way the job is 
beingdone. You must find 
out what is wrong and tell 
us why itis wrong. But we 
are not going to let you off 
quite so easily as just this. 


| You May Win One or More 
of These Big Prizes 


remarkable contest. 
the four months will be as follows 


5 Prizes, $10 each 
60 Prizes, $5 each 


Total, four months 


mn to the 272 monthly prizes, 
68 each month, 308 grand prizes will be 
awarded as follows: 


First Grand Prize 
Second Grand Prize. 
Third Grand Prize. 
5 Grand Prizes, $50 each. . .$250_—*| 
50 Grand Prizes, $10 each | 
250 Grand Prizes, $5 each 
Total Grand Prizes 


alertnes: 
[000 in cash for the best answers 


rong’ pictures shown in this 

(000 for the best answers to the pictures 

fis Aych of the ngkt three issues—a total of $4000, And 

in gditi ill award $6000 in grand prizes to those 
B make the best score for the 32 pictures. 

You do not need to be a handy man or a mechanic 
to compete successfully. Each picture will present 
problems that any one should be able to solve after @ 

little study. Perhaps you 
have had no more experience 
than John in some of the 
things he has tackled. But 
you surely have friends or 
neighbors who can help you. 
Ask for help if you find that 
you need it. 


FT ‘ARE the picture shown 
on the cover of this 


issue for example. John is 
washing the little” coupé, 
bought at the same time as 
the house. What is there 
wrongabout that? Nothing, 
nd yet, as you 
study the picture, you may 
conclude that a ‘stream of 
water at high — pressure 
would ruin the body fini 
of a new car, and that John 
should have removed the 
nozzle from the hose and 
reduced the stream. 
Perhaps, also, it may 
occur to you that the artist 
has painted either the rear 
light or license plate in the 
wrong place. You can prac- 
tise on the picture shown 
on the cover. Tt, however, 
is not, included in the pic 
tures in this month’s con- 


Ws 


Vhat’s 
que, and 


Prizes for each “t 


2. $500 (3 


Asa further test of your ob- 
servation we have asked 
our artist to draw one thing in each picture incorrectly. 
You are to find out what deliberate mistake he has 
ide in cach drawing and tell us why it is wrong. 

There will be four complete monthly contests; eight 
pictures in each. The first contest is in this, the 
June issue, and there will be one in each of the July, 
and September numbers of Poputar Screxcr 
And in addition there will be a grand 
pr covering the 32 pictures shown in all of 
the four contests. 


test. These appear on the 
next two pages. Study them. ‘Test your knowledge. 
‘Then test your observation, You will find it a fascinats 
. profitable pastime. 
f you can't solve all of the picture problems, 
your results anyway. You still have a chance to 
or more prizes. Remember that the fact that 
you win one monthly prize does not bar you from 
winning another the next month, or from winning one 
of the grand prizes. Complete rules of the contests 
1 be found on page 26 of this issue. 
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What Is John ) s 

DoingWromein What’s Wyong in 
Each Picture? $10,000 in Cask Will Be Paid for 
) An Amazing Offer 


June, 1925 POPULAR SCIENCE MONTHLY 5 
Hy ? What Mistake 
These Pictures? = hat Mista 
Best Answers to These Questions Made ipREnt 
i 


Open to Every One 


7, A cok ‘makes it necessary to relight the 
* fire. John knows little of furnaces or their regulation, 
‘but that doesn’t dampen his ardor as he tackles the job 


POPULAR SCIENCE MONTHLY 


Here Are the Rules 
in Our $10,000 Prize Contest 


Sune, 1925 


1. Every month for four months 
+ beginning in this issue, POPU 
Lan Science MONTHLY will print 
aset of pictures of Jobn and Mary 
Newlywed. Each of these pictures 
will’ show Mary, doiny 
ob about the home 


3d, 
Udaition, there will bea deliberate 
error inthe drawing of each pic- 
ture. You re to tell us what two 
things are wrong in each picture 
and why they are wrong. 


‘There will be four complete 
+ monthly contests, each of 


eight. pictures. ‘The first is in 
this, the Jrne issue, and one will 
appear in ach of the July, Au- 


ust, and September issues of this 
Magazine. In addition, there will 
bea Grund Prize Contest coverin 
ull of the 92. pictures, printed 
the four months of the contest. 


3, Porunan Sctexce: Moxtuty 
+ will award $10,000 in 580 


cash'prizes for the best answers 
Submitted in the contest 
‘The cash prizes in each of the 


four monthly contests will be ax 
First Prize... $500 
Second Prise. 
‘Third Prize 
Noxt 5 Pr 


Monthly total 
Four mopths’ total 


$6000 


$10,000 


‘Total Grand Prizes 
‘Total Prizes 
5, In connection with each plex 


+ ture these questions must be 
answered: “What job is being 


performed improperly in this pic 
ture and how should it be done 
correctly? And (2) What error 
Ee the alt pede roving 
‘lint of errora—two for each pee 
ture—is ‘in the custody of ‘the 
iis and will be used a a base 
for the selection of the prize-win- 
ems Priaes in all of the contents 
will be awarded to those persons 
Who answer best the questions 
for the largest number of the pic- 
tures. It is provided, however, 
that as between contestants hav- 
ing the same number of correct 
solutions the selection of winners 
will be based upon (1) accuracy: 
@) clearness; and (3). skill of 
presentation. In cases of ties, a 
duplicate award will be given 
each tying contestant. 


ved by this date will be en~ 


tere automatically in the Grand 
Pris Contest also. C 


oF may enter for the 
Grand Prize Contest at any time 
without haying entered a monthly 
contest. Contestants also may 
‘the answers to all pictures 
until they have a complete set of 
82 before submitting the answers, 
it being jowever, that 
entry will be received 

after September 30, 


7, Contestants may, submit as 
‘many answers as they wish for 
pictures in ‘either’ the monthly 
fontests or im the Grand Prize 
ontest, but each must be sub- 
mitted in’ good. faith. Anewers 
may be submitted on any’ kind of 
Daper, but the writing ‘soust. be 


legible and op one, side ofthe 
paper only. Each picture 
humbered plainly and contestants 
ust attach to “thelr” answers 
Cither the corresponding ‘picture 
Cut’ from’ the ‘magazine or the 
number of the pieture. ‘The wine 
ing of one or more monthly 
prizes will not bar the winner from 
Winning a Grand Prize 


B, Aientries should be ad- 
+ dressed to. the Picture, Con 
test ‘Editor, “POPULAR SCIENCE 
Moray, 250 ‘Fourth Avenue, 
New fk City. Name and ad 
dag the entrant must be Writ 
AP vainly “on each entry." An 
cc alice 

will not be recelved: ‘The pub- 
Taner cannct be Tesporntsle tor 
delay, lows, or non-delivery 
entries. "No contribution entered 
{in this contest wil be returned, 


Prize-winners in this month’s 

+ contest will be announced in 
the November issue of POPULAR 
Sctence MONTHLY, published 
October 10. Prize-winners in the 
ly contest will be announced 


announeed and the correct. solu- 
tions published as soon as possible 
‘after the close of the final month's 
contest. 


10, You, pay nothing. Just 
ve your knowledge and 

fon, "You need not pur- 
chase POPULAR SCIENCE MONTHLY 
to compete. You can borrow a 
copy from ‘a friend or examine 
‘one at any of the offices of Poru- 
Law. Science MONTHLY or at 
Bublic braries free of charge 
These contests are open to every: 


body, except employees of Porv- 
Law Screxce MONTHLY and the 


ficials of the Popular. Science 
Institute of Standards will act ax 


‘and their decision will be 
“Acceptance of these rules is, 
an express condition of each entry 


11S $10,000 prize offer is one of the most 

sensational ever made. It offers a fas- 
cinating and profitable pastime to every 
one, everywhere. Members of your family, 
your friends, and neighbors, all can par- 
ticipate. You pay nothing. Just prove 
your observation and your mental alertness. 


See page 24 of this issue for the first pic- 
tures in this remarkable contest. Additional 
sets of pictures, each offering in itself a 
complete contest, will be published in 
each of the next three issues of POPULAR 
SCIENCE MONTHLY. Watch for the July 
number, on sale at all news stands June 10. 
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By Edwin Ketchum 


ay TLL I, of won't 1?” 
One breathless moment of 
hesitation, then a plunge inte 


vast emptiness. Your stomach 
puckers, your breath 


seven I" Paster— 
Whirling, twisting 

heels, Inzily as is feturea, 
“Twenty-seven, ‘Your 
hand clutches the rd of Your para 
chute, Almost pull.” Thirty 
one!” Now! 


‘Crack! With 
parachute opens, nearly 
pivees. ‘The rest is like 
a dream, — Floating, 
‘sailing, you drift along. 
‘The earth comes up to 
meet you. You look 
around for a place to 
set your fect. That 
kgreen patch over there! 
‘You touch lightly. All 
over! 

‘That is the way it 
feels to plunge down- 
ward more than a thou- 
sand feet, as described 
by Corporal Arthur R. 
Bergo of the U. 8. 
Army Air Service, who 
thas just done it. 

He fell 1200 feet in 
a single drop! His, 
companion in the ex- 
periment, Sergeant 
Randle L. Bose, dived 
1500 feet, the height of 
a 97-story skyscraper, 
nearly twice the height 
of the — Woolworth 
Building. Never before 
have men fallen s0 far 
and lived to tell of it. 
‘The purpose of the 
feat was to determine 
whether an aviator can 
safely drop great dis- 
tances before opening 
his parachute. 

Whenever a person 
has fallen from a great 
height, the usual com- 


remendous jerk, the 
wapping you to 
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How It Feels 


hit the ground.” This notion is all wrong, 
authoritatively state the t 

chute jumpers as the 
thrilling experiment at 
N.Y. You don't 


thinking—tradition would 
Wve us believe that in the perilous sec- 
ids before probable death, the whole of 
e's life passes in review like a flash. 
‘his too, is an error, the ¢wo aviators 
declare. "What Sergeant Bose says he 
thought of was dinner. 

‘Three thoufand fect in the air they 
leaped from a plane and deliberately 
dropped half the distance to earth before 
‘opening their parachutes. This great drop, 
aviators estimate, takes seven seconds. 


‘A Breathless Plunge through Space 


A Modern Magic Wand 
, Fritesche, German scientist, with expert 


hbased on scientific principles. For this 
‘obscure French peasant has developed a 


new process of agricultur 

He is utilizing the magnetism of the 
earth, the electricity of the air, and elec 
tricity from the heat of the sun by in- 
‘genious apparatus to speed the growth of 
his plants. And he has accelerated the 
growth of normal plants, rejuvenated 
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Huge Crops with Aid 


of Electricity 


barren trees, grown crops such as 

never before have been seen in the 
vicinity. 

Electricity, of course, has been used 

before in attempts to’ stimulate the 

growth of plants. Also, although 

‘other experimenters have sought 

to use atmospheric electricity for 

‘the purpose, their re- 

sults have ‘been in- 

conclusive, possibly 

because of the neglect 

of important factors 


such as the flux of magnetism in the earth. 
‘Terrestrial magnetism long has been 
believed to exert a stimulating effect on 
organic life. Thus, you may have heard 
it said that many persons sleep most 
soundly in a bed that points from north 
to south, with the foot to the south. For 
this reason Christofloreau has placed his 
apparatus in a north-south direction. 
His apparatus consists of a number 
‘of 25foot wooden poles, sunk in the 
ground. On the top of each pole is a 
metal pointer directed to the south to 
take all possible advantage of terrestrial 
currents. Each pole contains an antentia, 


French Wizard Discovers Amazing 
New Method of Farming 


By Alfred Gradenwitz 


designed to gather atmospheric electricity. 

‘There is also a metal cylinder of cop- 
per and zinc strips soldered together, 
which converts the heat of the sun into 
electric current through the thermocouple 
principle. 

It long has been known that when two 
metals of different degrees of heat con- 
ductivity are joined and subjected to 
heat, an electric current is generated. 
Christofloreau, however, makes use of thi 
principle in a highly ingenious manner, 
For, in addition to the current generated 

by the apparatus itself, a similar 
effect is obtained between the walls 
of the cylinder anda set of rotating 
‘vanes outside, the latter cooling the 
‘exterior of the eylinder while the in- 
terior remains relatively warm, 

All of the electromagnetic energy 
collected and generated by the ap- 
paratus, from the sun, the air, and 
the earth, is led to the ground by 
salvanized-iron wires, which extend 
down the poles. ‘The poles are set 

pout 10 feet apart and the wires 
from them pass through the ground 
for about 1000 yards 

‘According to Christofloreau, the 
accumulated electricity that reaches 
the earth destroys harmful para- 
sites, at the same time fertilizing 
the éarth by promoting beneficial 
chemical processes. 


Clover Seven Feet High 


Justin Christoforeas, the French farmer. 
‘wisard, holding stalks of lover which, by his 
Femackabie method, grew ‘seven feet high 
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"This glaantte star te 250,000,000 miles ncross—almost three times the dlatance between the ear 


"THE AIRSHIP £0 


New Wonders in Mira—Giant Star 


Recent Measurements of Its Tremendous Proportions and 


‘ORE than 300 years 
German astronomer, i 
peering at the heavens through 


his rude telescope, espied an amazing 
phenomenon. A great red star that he 
had discovered aor 

constellation Cetus (the wi 
from view. He never had 


to observe it grow fainter 
at last disappear altoget} 

For months Fabricius’ 
nightly to search for the vanished star, 
and at last rewarded. 
‘The star, whi 
(the Greek letter 0), came into view 
again, faintly, and before long he realized 
that the star was growing brighter each 
time he viewed it. After several months 
it had come back with all its former ruddy 
Drilliancy, Then it began to vanish again, 

Fabricius told other astronomers about 
his discovery, and as no other star in the 
heavens wat known to behave in such a 
ntrange way, Omicron was renamed Mira 
(the wonderful), 

Ever since then Mira has proved a 
source of interest and wonder to ast 
mers. With improved telescopes, scien- 
tists learned that the great star did not 
actually disappear, but merely became so 
faint that it was i 
powerful astrono} 
over, its alternate fading and brightening 
were found to take place in regular cycles 
‘of approximately 11 months. 


HE astronomers never rested in their 
efforts to learn the secrets of the 
great star—its size, its distance from 
earth, the causes of its odd variations. 
And it was only within the last few 
‘weeks that science was able to add ap- 
preciably to the knowledge of Mira gained 
by Fabricius and his contemporaries, 
‘Then, using the great Hooker 100-inch 
reflecting telescope of the Mt. Wilson 
observatory in California, and a 20-foot 
Michelson interferometer, F. G. Pease, as- 
tronomer of the Carnegie Institution, suc- 
ceeded in measuring the diameter of Mira. 
And these new facts about this great 
star supply new reasons for continuing to 
call it “the Wonderful.” For Mira was 


gest circle that 
mn this page, the earth 
Mie 4 dot no small that it could not 


How Dist 
Mira Is 


Imaginations 


be seen; the sun would be about the size 
of a period. If the earth, revolving once 
a day, were to spin about Mira, it would 
not be back to the starting point for 100 
years. yThe round-the-world flyers, pro- 

at the same rate at which they 
Md the globe, would require 15,000 
fo fly around this new ginnt star. 


size ia, it is in- 
vertheless, ‘compared 
fremendous depths of space 


ht yea 
distant from the earth. eans that 
the light from the star, traveling 186,000 
miles a second, takes 169 years to reach us. 
‘To state such a distance in miles would be 
futile, for light travels six million million 
miles'in a single year. It may serve to 
convey a notion of how far distant Mira 
is when we consider that the light that 
carried the image of the star to the Mt, 
Wilson telescope left Mira about the year 
1756, when America was still a British 
colony. 

Other secrets besides its size have been 
‘wrung recently from Mira. Its tempera- 
ture, for example, is known to be some- 
thing under 4000° Centigrade, for the 
spectroscope shows titanium oxide to be 
present in Mira, a compound that cannot 
‘exist in higher temperatures. Because of 
the red color of the star, astronomers 
knew long ago that Mira was a star of 
comparatively low temperature. All red 
stars are relatively cool. Yellow stars, 
such as the sun, are warmer; about 
6000". White stars vary in temperature 
between 10,000* and 15,004 


‘0 MIRA is a huge red ball of glowing 

gases, of comparatively low density. 
Its volume is 27,000,000 times that of the 
sun, but its mass is less than 100 times 
that of the sun. Science has a tenable 
theory to explain its odd habit of changing 
its light. It is this: 

‘Aa the great star sends forth light and 
hheat, it contracts, then cools and forms 
clouds, which prevent the radiant light and 
heat from escaping. This causes the 
lessening of illumination. Meanwhile the 
imprisoned energy accumulates until at 
last it bursts through the screen of clouds, 
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Unele Sam’s House of Genius 
—the Patent Office 


Famous government expert tells the inside story of invention—How 


80,000 ideas are developed each year—Where they come from— 


Common mistakes inventors make—Why some inventions 
fail where others win fortunes—Odd and interesting 


facts that 


HE man at the examiner's table in 
the United States Patent Office is 
face to-face constantly with the 

romance of invention. Any one of the 

formal sheaves of documents that consti- 
tute an application for a patent may hold 

‘a secret of epoch-making value, A tele- 

phone, a cotton gi 

may pass throug! 
examiner at any moment, for in the field 
of invention anything is possible. 

In more than 40 years in t 
Office I have seen inventive 
genius from every angle. 1 
have had a bird's-eye view 
four decades of progress. 
have scen the development 
the phonograph, the long: 
tance telephone, the airpjne, 
wirelows telegraphy and! its 


value. 


In the field. 
celaewhere, 1) 


usually reef! 
achievement#y” but to. the 
‘examiner, minor inventions 


are likely to afford vivid 
recollections. I often am re- 
minded of the invention of 
the hat tree. In comparison 
with the radio, this upright 
stick with projecting arms is 
relatively trivial, but to me 
it supplied one ‘of the con- 


every one has wanted 


As Told to 
Norman C, McLoud 


By Frank C. Skinner 


at the rate of 70,000 or 80,000 2 
No field of human activity is left 

|. ‘The office has granted more 
ition and a half patents. — Of 
‘more than half are products of 
eth century; striking proof, 


in the Making 
<PE 


in Is an Inventor 


RIENCE and observation 
have taught me that every man is 
a potential inventor,” says Mr. Skinner 
after 40 years as Patent Office official: 
“Some of the most useful articles have 
been devised by men widely separated 
in training and occupation. 
The country schoolmaster, the 
banker, or the boy in the machine-shop, 
may give birth to an idea at any mo- 
ment, and this broad field emphasizes 
the truth that none of us can tell when 
something new will present 
startle the world with its originality and 
practical value. 


self and 


to know 


At other times the impetus may be a 
theater fire and panic. After the famous 
Iroquois Theater disaster in Chicago, the 
office was flooded with applications deal- 
ing with safety apparatus—steel curtains, 
doors opening at the slightest touch, and 
other protective appliances. 

‘One patent, at least, bas been granted 
‘on disappearing seats for use in places of 
assembly. ‘The inventor of this d 
‘was convinced that much of the loss of 
life in u theater fire is due to the helpless 

ness of a crowd in making its 

way to the exits, He worked 
out chairs that would fold 
downward into recesses in the 
floor, leaving a clear surface 
for the movements of the 
crowd. Steamship disasters 
and collapsing roofs invari 
ably bring their sequel in 
tions filed at the Pate 


NVENTORS are always 
busy in their efforts to 

the race, ‘The records, 
idence of attempts 
‘beyond counting to.provide a 
substitute for the shoelace 
that persists in tangling it- 
self into a knot. 

‘One man evolved « shoe: 
string with a button at one 
end and wire reinforcement 
at the other. The button 
was intended to hold the lace 
secure in the bottom eyelet, 
From that point to the top of 
the shoe the single cord was 
crossed and recrossed through 
the openings. At the other 


spicuous surprises of a long 
career. 

When the inventor of the hat tree 
filed hi jention for a patent, he gave 
me a genuine problem. For the life of 
me I could not see wherein there was 
reason for granting a patent on a thing so 
simple—a man-made imitation of x tree 
with sawed-off limbs to serve as pegs. As 
a matter of fact, the application came 
dlose to rejection, Just why should a 
patent be issued on a device of this kind 
when people always had used actual trees 
for a similar purpose? I confess that the 
‘matter forced me to long deliberation 
vefore I could bring myself to favorable 
decision. And now look at the thing! 
‘The hat tree is everywhere—practically 
indispensable, 

Applications march through the Patent 


that we are living in an age of 

‘There are styles in patents as in cloth- 
ing of millinery. The introduction of the 
automobile has brought a vast torrent of 
applications relating to motor produetion 
and operation. Moving-picture appara- 
tus and devices algo have held the center 
of the stage in recent years. Now radio 
is demanding and receiving its share of 
attention, along with aviation and new 
applications of electricity. 

The influence of current events is 
strongly felt in the Patent Office. Any 
happening that stirs the public brings out 
the inventor in strong force. 

A serious railway wreck is followed bs 
great many safety and signal devi 


‘end the cord was merely bent 
around the uppermost hook 
and held secure by the stiff wire 

Another man sought to give the world a 
shoestring with each end fashioned i 
loop to be fitted over the top hook of the 
shoe—requiring that each lace he of 
exactly. the right length for the particular 
shoe with which it was worn. Still an- 
other brought out “a string that need not, 
be tied,” in the form of a lace with solid 
rubber’ ends; the idea being that by 
slipping the ends under the upper hooks 
the rubber would hecome compressed and 
hold the string in position. 

‘An interlocking string was offered in 
which one end fitted into the other, as 2 
pencil into a case; while another inventor 
evolved a slotted metal tag to be slipped 
over the knot, after tying, to hold the how 
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as by a sliding collar, “giving a tidy ap- 
pearanee to the bow and preventing it 
from becoming untied.” 

Unfortunately for the inventors, all 
this genius and effort have been wasted. 
We have passed through the stages of 
congress gaiters with elastic sides, and of 
shoes with buttons and clasps, and with 
‘mortal perversity we still cling to the old- 
fashioned shoestring that spoils our dispo~ 
sitions. 

So it is with collar buttons and shirt 
studs, ‘There have been 
patents on many new de- 
vices for attaching the collar 
tothe shirt, One man gave 
tus a button with a protect 
ing pin to engage and fasten 


the necktie and “keep it 


from moving up or down. 
Another, who must have 
been a true scientist, pre 
sented. a “combined” shirt 
stud and magnifying glass, 

‘The purpose of this inven- 
tion was ‘to enable x shirt 
stud to be used alsggas an 


optical instrument ¢ 


ing and magnifyin 
wraphs, portraits, 
pletures and geolo 
tomological, bot 
other objects.” 


Inter an inventor patented his 
bedding a core of wood into 


of introducing a 
‘body of the heel, to 
‘the nails driven from 
thom into the rubber for 


ole and heel, with in- 
similar to that of a 
Jigned to increase the 
and to re- 


LARM clovks are also 
‘old favorites of the in- 
ventors. As a sure cure for 
the habit of ignoring the 
morning call, somebody in- 
vented a device that tripped 
the legs of the bed and 
dropped the whole outfit to 
the floor, occupant and all. 
No one yet has perfected the 
alarm that will wake us 
soothingly, but it will be no 
surprise if’ genius adapts the 
alarm-elock iden to the 
phonograph and arouses us 
with a cheery "good morn- 


ft 
at 


[hove ms 1000 1 owe m sa0c0 | 
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the trap to open and drop the contents, 
with gentle action, on a pad of cotton. It 
is presumed that this inventor reckoned on 
fooling the hen into laying another egg. 

‘We are likely to think of the safety 
razor as a new institution, but I remember 
it since my earliest days in the Patent 
Office. Its history goes back for more 


AY 


2 1014p en neg 


— = 
‘The Storehouse of New Ideas 


than 50 years. Razor guards, to prevent 
mishap when shaving, were patented in 
1864, and soon thereafter an Edison of the 
blade gave the world a razor with notched 
thumb- and finger-holds intended to pre 
vent the weapon from slipping in the 
hand. ‘The year 1878 brought « safety 
razor with a toothed guard plate and a 


——— 


handle in the form of a plate affixed at 
right angles with the blade. In 1880 there 
appeared a safety razor with two blades— 
probably one for each cheek—set at an 
angle forming a wide V. 

Another offering was in the form of a 
safety razor with a skin-stretcher, con- 
sisting of a wire bent into a series of 
scallops, traveling ahead of the blade and 
pressing against the skin to make easy 
shaving. Still another was described by 
its inventor as working like a lawnmower, 
‘This had a cylinder, rotated 
by pressing the’ thumb 
against a ratchet gear, and 
as the razor moved over the 
face the hairs of the beard 
were pressed against the 
blade by rotation of the 
evlinder. 


WITTE this, deve, ex- 
V¥V plained the inventor, 
itis not necessary to softan 
the beard as is customary"; 
and he further stated that 
his device removed only the 
beard “instead of cutting 
away a layer of the skin 
after the manner of the 
ordinary razor.” Further 
claim was made that the 
cutting portion and cylinder 
were entirely incased 40 
they would not “eatch and 
wind up the hair and whis- 
‘kers on adjacent portions of the face not 
being shaved.” 

‘The high tide of safety-razor patents 
was in 1886 and 1887. Even now this im- 
plement is given constant attention along, 
the line of improvements and refinements 
by the persevering inventor, 

‘The pneumatic tire likewise is under 
constant attack in an effort of inventive 
genius to provide a substitute having the 
lightness and resilience of the air-cush- 
ioned rubber, combined with economy of 
Production and greater durability. ‘The 
patents applied for along thia line are past 
computation in Great Britain and Amer 
ica, but the reign of the pneumatic is 
undiminished. 

A recently devised cushion is offered 
as the lazy man’s delight, In the 

form of a pneumatic pad 
worn beneath the clothing 
this invention is designed to 
afford seat comfort on the 
hardest bench or rock. 

One of the most striking 
phases of the worl of an ex- 
aminer in the Patent Office is 
the painstaking caretaken by 
some inventors to work out 
the details of their creations, 
‘This was forcefully illustrated 
in a model of a corn-binder 
submitted by a boy of 17. 
For his model the young in- 
ventor constructed a mech- 
anism of a thousand pieces, 
all whittled from wood with 
his knife. Assembling these 
. pieces into a marvelous ma- 


ing” and“ breakfast is ready.” 

‘The progressive spirit that 
patented a trap-door hen’s 
nest will undertake anything. 
‘This nest was intended to 
operate when an egy was laid, 
the weight of the egg causing 


Where Most of our Patents Come From 


chine, he submitted the struc 
ture to the Patent Office, 
where it was found that by 
pushing and hauling it could 
actually be made to operate; 
(Continued om pare 129) 
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New Giant Ape and Odd People 
Discovered in African Jungles 


Human Oddities 


terns were made by 
Fubbed into cuts 


a 
charcoal 


A Strange Ferry-Boat 
(One of the members of the expedition was Edmund Heller, famous American 
‘naturaliot, representing the Field Muscum of Chicago. Mr. Heller is shown, 
here crossing the Lusha-sha River inan improvised hammock carried by natives 
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There’s a Thrill in Making 
Things Yourself 


Why I would give up much in life before I would surrender 
my workshop—How I remade a century-old dwelling 


lead soldiers 
orses, or al~ 


and the bokof 
tools 


nation is working 


‘ward into realities, a 
is acquiring 

of crafts 

little 


+ 


ow Thay bo} 
—nbafly all bp 

fact—instinetively | en- 

joy using tools of one 

kind or another; and 

yet how few grown 

men can use tools to 

any effect, certainly 

well enough to take 

pleasure in it? Our modern education 
and our way of life see to it that their 
boyhood i 


miss from life one of its greatest satisfac 
tons, the satisfaction of using to 
sill," and creating something 
‘useful with one’s own hands, 

1, for one, would give up many 
in my life before I would surrend 
workshop and the joy I have in making 
things, taahig tools.” In fort, 11 
boon taught (often seif taught) in 
| to-use tools, I should ho 
‘things in my life, or, rather, 1 could never 
have acquired them in the first place, 


including my garden, much of the wood- 
in my house, and not a little of the 
furniture 


By Walter Prichard Eaton 


Noted American Author and Journalist 


SED is the man 

who hasa hobby, any 

| hobby, that involves the 

use of tools, the delicate 

and careful manipulatior 

of things held in his hand, 

says Walter Prichard 
Eaton. 

Here he is in his worl 

shop at Sheffield, Ma 


The tools I learned to use were agri 
cultural implements, and carpenter's 
tools. Of course, I think they are the 
best ones! But if somebody else has 


learned to use the im- 

+ plements of the book- 
binder’s craft, or of the 
electrician, or the 
metalworker, I won't 
deny that he, too, can 
have a good time and 
create beautiful or uso 
ful things, However, 
Twill say that he misses 
one joy known only to 
the " woodworker—the 
joy of feeling a clean, 
straight board, of smel 
ing it as the saw bites, 
and then of work 


ing structure of one's 
life, of one’s house. 


AM particularly 
fond of planes. Few 
people, I find, excopt 
architects, are at all 
sensitive to the style 
of moldings, but if you 
should buy, as T did, 
century-old house and 
enlarge it, trying, of 
course, to make all the 
ew woodwork have 
thestyle of the old, you 
‘would soon realize that 
there is a great, dif- 
ference in molding, 
and that the charm and 
distinction of much of 
the Colonial trim were 
due to the fact that it 
‘was plowed outby bund, 
either with a single 
plane, or sometimes 
by an ingenious (but 
time-consuming) use of 
planes and sandpaper. 
re, the blade carefully 
nd to.a design, were set, of courme, in 
1 block, the bottom being molded 
to fit the blade, with the blade iteelf 
ed along by the bare hand! I have 
un) old-time eabinetmaker grind 
if a sot of blades out of old 
sand then make the blocks for them, #0 be 
ould have individual moldings for his 


about the only way you can 
these janes now is to have a cabinet- 


leer grind them for you (unless you are 


which Tam not). You no longer ean buy 
them in the stores. ‘The metal ‘‘uni- 
versal" plane, it 

blades, is all that is now for sal 
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souro, far caver to use, because of ite“ TTH RICE 
fuide. ‘The old-fashioned plane had plese is 

to be held to line by the power of your tie [yan wl 

fingers, and that not only takes skill, but ith hie. tok, 

is fierce on the fingers! However, I'ven~ Leen] 

ture to say you can't give to molding and 

trim a true Colonial style and qual 

with any factory-made “univer 

on the market. 

T have been lucky enough, 1 be émploy- 
find at country 
old and very good planes, 
to the blades. Also, 1 
more lucky to find an 
with a whole box of s 
by him from Europe 
of them he had: 
since he brought 
here, till he but 


Ir he) manu 
Imore plane 


is house 
arden.” 


for the 


per, together 
hundreds of 

‘that, T 
ventudeté boast, is indis- 
tinguishable from  eight~ 
eenth-century work. It 
has the authentic style of 
curve and shoulder, and it 
iy just irregular enough to 
sive it that zest and charm 
no milled trim can ever 
quite achieve 


WO of my mantels are 
Tian from aha Stale Ends 
dloned houses, but neither 

‘quite fitted, oF else was in- 
complete, and had to be 
patched and adapted. ‘To 
do that meant to repro 
duce bits of molding, 
sometimes. entirely with 
carving chisel, and in on 
case to carve two medallions to increase 
the height of the pilasters. Anybody 
who has used tools enrefully, or who loves 
the old craftsmanship, will understand 
me when I say that the satisfaction of 
following the designs of these splendid 
ighteenth-century carpenters, and fitting 
their work together anew, was scarcely 
to be put into words, 

Almost equally” i 


resting was the 


‘Thie delightful piece won designed and built 
hiety by’ ‘Mr. Eaton for his century-old 
home. ‘The carved swing ernament st the 
top is from Use old Boston Mutou. Note 
the Cornice cut by the -authorcorpenter 


task of redesigning and cutting applied 
‘ornaments for  staireass that we had to 
alter. We widened the treads, #0 of 
course all the original stair-end orna- 
ments were too short, First the pattern 
hhad to be redrawn, to conform to the new 
size, then some ‘clean, straight, non- 
brittle quarter-inch boards hud ‘to be 
found (no easy task these days), and the 
new ornaments—20 of them—cut out 
with a very fine hacksaw. 

‘The design was a free adaptation of the 
Greek wave (used so often on highboy 
bonnets and other broken pediments), 
and it required the utmost delicacy to 
carry even the finest saw around the throat 
without breaking the wood. Yet how 
thrilling it was to get safely around, and 
see the saw leave that exquisite curve! 


BUT 1 was lad when they wore all 
done and tacked on with little brads, 
and puttied and painted! 

After you have found that you can 
work beside a carpenter, finishing a 
house, itis an easy step into thinking you 
can make furniture. 
my ambition to have a table big enough 
to hold all the clutter of papers and maga- 
zines and books that I accumulate. So 
having at Jast in prospect a room big. 

(Continned om pate 133) 
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ne Step Nearer Vision by Radio 


By Newton Burke 


ELEVISION, or radiovision—the 
transmission of distant scenes 
without photography—may be 

descritied us the will o' the wisp of inven. 
tion, Many inventors in recent years 
havo attacked the problem, and most 
experimenters in the field havi§ reached 
the opinion that television, ti 

an impossibility, is an accomp 

the far distant future 


Jenkins, the Scotch in- 
‘set of rapidly revolving 
light from the ol 


fitted in an irregular but definite pattern. 
‘This disk is revolved 600 times a minute 

{in front of the object to be transmitted. 
‘The light from the object, supplied by a 
1000-eandlepower lamp, is focused by 
the rapidly revoly- 


true television; atleast’ 
brought his system to 
according to reports, 


has transmitted the notions of 
a human face, winking and 
smiling, from one room of a 
Inboratory to another, without 
the ald of photography or wires. 

Moreover, he has obtained a 
photograph of the image of the 
face from the ground-glass 
screen on which it was viewed. 
No other experimenter ever 
before has been able to offer a 
photograph of a transmitted 
moving image. 


HE photograph that the 

Seotch scientist asserts he 
made is reproduced on this 

ge. More vividly than any 
Words it tells just how far 
Baird has progressed toward 
his goal. ‘The picture is an 
entirely unrecognizable like- 
ness of the person whose image 
‘was transmitted. 

‘The fact remains, though, 
that the outline of the face is 
plain, so are the shadows of 
‘the eye sockets, and the shape 


Transmitted 


Scotch Inventor Sends Image 
of a Moving Face by Wireless 


second disk, parallel with the 
first and revolving 5000 times 
a minute. The edges of the 
second disk are notched in 
thin lines, which causes an in- 
terruption of the light travel- 
ing from the lenses, ‘These 

terrupted rays then are led 
to a colloidal cell, an inven 
ion of Baird, 


HE action of this device is 

similar to that of the 
photo-electric cells and sele- 
nium cells employed in the 

ous systems of atill-picture 
transmission. That is, it con- 
verts the light impulses passed 
through the revolving disks 
into electrical impulses, which 
are led into a radio’ trans- 
mitting apparatus, 

The receiving device is in 
effect the transmitting apparatus in re- 
verse. The incoming electrical impulses 
fare amplified, converted into light, im- 
pulses, and led through the lenses of an- 
other ‘revolving disk to a ground-glass 
sereen on which the image is reproduced, 
‘The transmnitting and receiving disks must 
be synchronized exactly. 

‘Thus far, Baird has transmitted plo- 
tures only within the laboratory, but he 
insists that transmitting them through 
greater distances is a matter merely of 
supplying transmitting apparatus of 
Jonger range. ‘The images received on 
his ground-plass screen are described as 
being made up of exceedingly fine lines of 
varying darkness, somewhat resembling 
the still pictures ‘that have been trans- 
mitted by wire and radio, though lack- 
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Automatic Freight Subway Pied 


ptr 


how the motor unit of the train would 
throw ha own. witch cay by 
tratey and eh selector 


By J. W. Von St 
Aiea’ transfer and delivery 


of freight by rail underground, 
remarkable ears that would start 

and stop themselves, throw switches, and 
reach their intended destination without 
the guiding hand of operators, is provided 
in un ingenious plan developed by 
Loughridge, a master engineer, to 
New York City’s acute traffic problem. 

Incoming freight would be unloaded, 
in warehouses outside of congested 
limits and there distributed into 
aan electric underground railway 
would deliver goods directly to the™base- 
ments of business houses for which they 
were destined, without a crew of any kind. 
‘The system would operate electrically. 

‘The car units used in the system are 
really freight containers beneath the 
street level and are shipped from the rail 
head by a direct, continuous journey to 
the warehouse oF basement of the con- 
signee. 

‘The operation comprises 
an automatic switch con- 
trol without, however, the 


wan gS Fist 


which the train is to travel. 
co-operates with devices on 
which the predetermi 


When #1 
jing platform and may be dis- 
‘a container for a new destination and 


despatched on another journey in a few 
minutes. 


block aystem that secures their continu- 
ous control as they move along the track, 
the controlling devices being located on 
the cars themselves. ‘The blocks may be 
varied in length to suit runnin condi- 
tions and are arranged for the closest 
possible headway. 


‘use of the familiar switeh- 
ing towers that form an im- 
portant part of the ordinary 
railroad, Instead of these 
towers, a selector device is 
carried on each train or 
motor-car and is adjusted 
before starting along 2 pre- 
determined route over 


ies are not placed on top of 
as in ordinary railroad prac 
instead, are placed betwee) 
supported by an arm con 
ith a king post that is also the 
between cars. This construc 
1 qhables the largest possible cross 
sectiog of a container to be placed in the 
amalifst possible clearance, thus effecting. 
substintial savings in tunnel construction 
id enabling cars to be handled conve 
ily in the ordinary basement, 


ANOTHER advantage arising from 
this construction is the low center of 
gravity of the ears, which insures a 
derailment and the utmost fh 
obtains in rounding curves. Only one 
truck is required for each container, with 
the addition of an end truck, 

‘An automatic braking aystem produc. 
ing high rate of deceleration applied 
with a graduated effect according to loud 
is embodied in this system and is a very 
essential feature in practical operation. 

This combination, "the 
inventor asserts, produces 
an automatic railway sys 
tem that may be operated 
at the highest possible 
Cfficiency, not only by sav- 
ing labor in operation, but 
also by using the track and 
rolling stock to the utmost. 

Used to capacity, it is 
said to give 15,000 ton-milex 
aan hour on each track 


inst 


William Jackson Humphreys 


Meteorvlogst of the U. 8. Weather Burea 
‘with receding tstrurment ube in forecaning 


E YOUR own weather prophet. 

‘The Weather Bureau cannot 

always make forecasts for definite 

hours oF for particular places, such as the 

city, the village, or the farm. But any 

intelligent person ought to be able to do 
that. 

It is not really difficult, but just a 
matter that requires bit of study and 
observation. Local and short-range fore- 
casts should be made by every one for 
himself, according to his own interpre 
tion of weather signs 

‘The farmer, doubtful whether or nj 
got in his hay, looks anxiously at the@ky. 
So does the eity man, who has planned a 


‘To judge that, x man mus 
that have proved depend| 


help him—it 
guide lies in the 
‘written plainly in 


ly these signs he can 
nable accuracy the 
particular locality 


GUCH local predictions are based upon 
‘the color of the sky and appearance of 
‘the sun, the moon, and the stars. ‘They 
are really inferences drawn from observa- 
tions of the atmosphere, inasmuch as the 
appearance of the sky ‘and of heavenly 
bodies depends upon atmospheric con- 
ditions. 

‘This is no new discovery. When the 
Pharisees and Sadducees asked Jesus to 
show them a sign from heaven, he said: 

“When it is evening, ye say, Tt will be 
fair weather: for the sky is red. 

“And in the morning, It will be foul 
Jweather today, for the ‘sky is red and 


| 


Old Weather Proverbs 
Backed by Science 


fs beak.” 


lowering.” ‘These sayings from 
the New Testament represent 
correct observations. A red 


‘morning implies a moist atmos- 
phere; hence rain may be ex- 


contains so little moisture that 
rain within the coming 24 hours 
is improbable. To explain this 
paradox, which has to do with 
condensation of moisture into 
droplets and also with certain 
prineiples of optics, would take 
too long, but it is entirely ac 
curate and may besaidto supply 
the foundation of all amateur 
‘weather forecasting. 

If at evening the sky along the 
western horizon is yellowish or 
greenish, it means that there is 
little moisture in the air, and 
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“The moon with a circle brings 


“When the aun is in his house i 
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Be Your Own 
Weather 


Prophet 


An Interview with 


PROF. W. J. HUMPHREYS 
Physicist, U. S. Weather Bureau 


By Robert E. Martin 


hat the next day will be fair. But if at 
vening the sky is overcast with a uniform 
gray, the atmosphere far aloft is saturated 
with moisture and the next day is likely 
to be rainy, 

The air does not become saturated in 
the manner of a sponge; but it is always 
heavily laden with particles of dust upon 
which moisture condenses. If there is, 
enough moisture in the atmosphere, drop- 


Jets are formed and fall as rain.’ Rain 
dries the air by taking water out of it 
‘and at the same time cleans it of dust. It 


is on this fact that the old saying "Rain 
before seven, clear before eleven" is 
based; for early morning rain often clears 
the atmosphere of water, causing the 
‘weather to clear. 

‘Much dust, or smoke, in the atmosphere 
makes the sun look red, and the color 
deepened by the presence of moisture, 
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‘he eaoke from yo 


Storm Clouds 
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Rain 


ads (above) Highest ofall 


Forerunners 0 


‘They are forerunners a 
fine carried by the wind far send af 


When the air is heavily charged with dust 
particles that have become laden with 
moisture, you see the sun as a fiery red 
ball, ‘Thus a very red sun obviously 

ests a damp atmosphere, promising rain. 


[NDICATIONS suguested by observa 
tions, where weather is concerned, have 
heen embodied in countless proverbs, 
many of which are fairly accurate in a 
meteorologie sense and supply acon 
venient way for the amateur forecaster to 
remember principles of weather observa- 
the old say- 
ing that “A red sun has water in his eye,” 
fund in the warning that when “the sun 
sets weeping” one should look for rain. 

‘A ‘legend of the Scotch Highlands 
speaks of the sun's “green ray,” rare and 
magical, which, once seen, prevents all 
deception in love, through the power it 
irives of looking ‘clearly into one’s own 
heart and into the hearts of others. 

It is a vividly green flash, startlingly 
sudden and brilliant, of the last bit of the 
sun as ft sinks in doudless and excep- 


tionally clear air below x distant and 
sharply defined horizon. 

Usually the atmosphere is so turbid, so 
laden with dust and moisture that the dis- 


clear, 


‘a harbinger of 
r. I have gone into a more 
discussion of this subject in my 
book, “Weather Proverbs and Para- 
fxes,”" published by the Williams & 
Wilkins Co., Baltimore. 

Notwithstanding a very common im- 
pression to the contrary, the moon has no 
influence worth mentioning upon weather. 
But the appearance of the lunar orb 
depends upon conditions of the atmos- 
phere, and hence affords useful indications. 


a Mow: 


Much wisdom, derived f 
tion, is wrapped up in 


atmosphere, 
‘white moon ine 


foon is commonly 
fring of frost. Nor 


into a cloudless nigh{sky. Clouds inter- 
fere with this rapid loss of heat, aeting ax a 
blanket, and so, by conserving it, tend to 
prevent frost. 


“THE higher the clouds the finer the 
weather,” is another old saying in 
which there is truth. It is not to be ae- 
cepted, however, without modification. 
Small, high “woolpack" clouds do not 
contain enough moisture to produce any 
considerable rain or snow. But large 
‘woolpack often develops a thunderstorm. 
If formed during the morning, it is likely 
c " 
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How Four-Legged 
Sleuths Solve 
Mysteries 


In Training—A Sh 


the eighth 
id. 
o 


fh their paces, until they re- 
spond like well drilled soldiers. 
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Secrets of Vertical 
Flight Mastered? 


Latest Aerial Marvel Operates on 
2 New Principle 


Has Whirling Wings 
‘There two photograph of 
the remarkable new "autor 
{Gro” machine were taken 
Shri recent teats at the 
‘Cann: Viento ying etd 
in Madrid, Spain. The 
Inset shows the "machine 
‘ying tn height of 600 
fects The horizontal vane 
‘se. whirled around not 
tay the motor, but by the 
wind produced as the poe 
Daler drives the machine 


‘ace of flying aces, prophesied in PoruLAR 
SclENCE MONTHLY several months ago 
that within the next two decades we shall 
be able to hop off in our airplane-nutomo- 
biles, he was simply echoing the confident 
prediction of most aeronautic engineera 
who have been active in the recent 
development of lighter-than-air machines, 
He was expressing, too, the hopes of most 


By Truman Stevens 
ik THE aerodynamic laboratory of 


Cuastro-Vientos flying-field at “M: 

drid, Spain, a group of engineers might 
have been seen, not long ago, carefully 
studying and measuring the action of a 
‘small windmill-like contrivance spinning 
in the broese from a wind tunnel. The 


object of their observations a of of us who have been captivated by the 
four streamlined vanes, rese aire idea of taking off from our own housetopa 
plane wings, arrgnged of a or back yards, skimming over the country 
cross and pivotal yy I bear- and returning at will, just as easily as we 
ings on a vertict jn the now drive our automobiles, 

tunnel. rough ‘The chief obstacle in the way of realizing 


thisfascinating dream, of course, has been 
the problem of taking off from and landing 
in a very limited area, of flying straight up, 
and of landingsafelystraight down. Itis a 
problem that has commanded the best 
efforts of government experts, because of 
its importance in safe commercial flying, 
in the operations of the Air Mail, and in 
‘aerial maneuvers from warships at sea, 


EXPERIMENTS looking toward a 
practical solution have been along 
two important lines. One of these lies in 
improvements of the airplane itself—in 
the design of wings with greater lifting 
power. A striking example of this de- 
‘velopment is the new type of Air Mail 
plane, pictured in the May issue of 
Poruiak Science MonTuLy, the wings of 
which are said to act almost like a para- 


‘They found that when 
the shaft forming the axis of rotation was 
slightly tilted, with the upper end away 
from the direction of the wind, the con- 
trivance had a tendency to rise, just as 
an airplane would rise if placed in the 
same air current. Further, by. careful 
measurements, they were astonished to 
discover that the lifting power of the vanes, 
‘was 15 times greater than that of the best 

Airplane wing models of the same area! 
The device used in these experiments 
was a four-foot model of the horizontal 
revolving wings embodied in an extra- 
ordinary new type of flying machine 
Known as the “‘autogiro,” recently per 
fected by a 28-year-old Spanish engineer, chute, permitting very steep landings. 
Juan de la Cierva—a machine which, ac A second and more spectacular line of 
cording to all reports of its actual fights, {SC mne “che produc W socamined experiment has been with helicopters. 
brings definitely nearer the day when any vanes are subuttuted for the cope mim the One has only to recall the world records 
wor, set Iast_year by the French airman, 


man can own and operate his own air swtowra The iting power of the 
flivver. ee ce TET cc wnt tcaAe Etienne Oehmichen, whose helicopter 


When E. V. Rickenbacker, America’s Figure 3 shows the design ofthe new machine lifted a dead weight of 440 pounds to a 
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height of more than three feet, and by the 
Spanish inventor, Peteras Pescara, who 
flew his helicopter more than 2700 feet in a 
straight line, to realize the remarkable 
results achieved in vertical flight. In 
America, too, a new sirplane-helicopter 
designed by Henry A. Berliner recently 
made a number of very successful flights 
before officers of the Army Air Service. 


YET while helicopters have proved con- 
clusively that vertical flight is 
possible, they have yet to gemonstrate 
their commercial practicability, for they 
have been difficult to manage, lacking in 
stability, and ineapable of’ prolonged 
progress. 

It i just here that de la Cierva, with 
his remarkable new machine, the autogiro, 
claims to have achieved the results sought 
by airplane designers and helicoptet, i 
ventors alike—that of maki 
vertical ascent from a smal} 
maintaining stability and 


tion is neither an airplan 
‘but an ingeniously simple 
both, In general aj 
resembles a helieg ting 
principles it is y 

The young an 
ordinary airpl ‘wings 
with the ero ‘or sails 
already deseribetf. fined practi- 
cally every other feapatfe ff the airplane— 


ith motor and 


the fuselage or 
tailpiece in the 


propeller at the frp 
rear with vertics fing rudder and 
horizontal rudder Ymflevator, and the 
usual two-wheel landing gear. “Abandon- 
{gg the wings, but winking to retain the 
ailerons with which an airplane pilot tilts 
his machine to the right or left during 
fight, de In Cierva connected them with 
a long beam attached to the base of the 
fuselage. 

‘The factor that enables this unusual 
machine to rise, of course, is the whirling 
of the streamlined vanes that are rotated 
by the air eurrent pro- 
duced by the machine's 
propeller. The busie prin 
ciple of operation is similar 
to that employed in com 
trivanees to which the 
term “‘autogiro” generally 
has “been applied. The 


fastened to the extreme ends of two cross 
bars placed at right angles and pivoted on 
a vertical axis at their point of inter- 
section. ‘This is the form employed in 
the wind gage, or anemometer. When 
the wind blows against this instrument, it 
exerts a greater pushing force on the cup 
‘that has its concave side to the windward 
than on the cup that presents its convex 
sside to the wind, or on the two remaining 
‘cups, the position of which is in line with 
the direction of air current. 


The variation of pushing force 
may be ‘on any other bodies so 
shaped side, if turned toward the 


resistance than the 


ute vanes oF wings of 
for the hemispherical 
‘These vanes offer the greatest 
nce to the wind when their sharp 
re turned toward it. 


the model vanes designed by 
Cierva were subjected to wind- 

at the Cusstro-Vientos labor- 
‘atories, the only property such con- 
trivances were known to possess was that 
they whirled around their axis when 
placed in an air current. It was at the 
inventor's suggestion that engineers made 
‘the experiments that resulted in the dis- 
covery of the lifting power of the vanes 
when the axis was inclined away from the 
wind. 

‘The tests are said to have demonstrated 
not only that the 
rotating vanes 


but that they of” 
fer less resist- 
ance to horison- 


[are driven By motor power 


tal progress than airplane wings. ‘The 
chief advantage of the invention, how- 
fever, was found to lie in its increased lif. 

Recent reports of test flights at the 
Cusstro-Vientos field, during which the 
machine flew eight miles at altitudes of 
from 300 to 600 feet, give the following 
account of the lifting performances of the 
autogiro as compared with an airplane of 
equal wing area: 


"To RISE from the ground the autogiro 
required a speed of not more than 
12 miles an hour, and therefore could 
start with a much shorter run than the 
airplane, which required a speed of at 
east 37’ miles an hour, and necessitated 
‘an aerodrome nearly 1000 feet long. 

Against a breeze of 11 miles an hour or 
more the autogiro could start or land 
vertically from the starting spot. 

‘The autogiro, with a maximum speed of 
98 miles an hour, could remain in the air 
‘at a speed of only 11 miles an hour, ax 
compared with a minimum of 37 miles an 
hour required by the airplane. 

In contrast to the helicopters developed 
thus far, the new machine is declared to 
be automatically stable. In other words, 
if tilted out of its normal position, it is 
said to return automatically to normal 
without intervention of the pilot. In 
fact, the inventor claims that his machine 
will fly without either ailerons or contro! 
to regulate its loteral movements, and 
proposes to eliminate the ailerons en- 
tirely in his future machines, 
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~ Newest Aerial Marvels 


World's L: 
WARFING theU.. 
Le 


press, 
Pony Blimp, a non-sigid 
dirigible, is only 100 feet 


ily com, 
Tr is declared 


pa 
four sre made long. 


EW persons probably 
have ambitions to be 
come. professional 

boxers. Yet. there comes 
tonimost every man a time 
when he wishes that he 
could put over a knockout 
punch, 

Rarely, though, outside 
fof the ring, isthe clean 
knockout ever delivered. 
‘There are several reasons 
for this. One is that few 
except practised, trained 
boxers have learned just the right 
Ienack of “timing a punch’’—releasing all 
the power of a blow at the moment it 
lands. A more important reason, though, 
is that fow exeept professional pugilists or 
experienced amateurs know the location 
of the vulnerable points of the uma: 
body —the points at which a well-time 
blow, delivered with sufficient force, will 
bring about the sudden paral 
constitutes a knockout. 

T have been a professig 
more than five years, dur 
Thave won, lost, and regai 
title. In that time T hat 


of boxing. I have been Ii 
Ticked, too, as you probably know if 
read the sporting pages—but I never h 
been knocked out, or even knocked 
my feet. 

T am not saying this to boast, but 
merely to illustrate a point that I want to 
establish. It is this—the human body is 
a far tougher and stronger machine than 
Jaost persons realize and when it is rein- 
forced by perfect condition, even its 
points of vulnerability disappear, or at 
least are protected sufficiently to prevent 
‘one from being knocked out, or from 
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suffering severe 
injury. 

In my ring ca- 
reer I must have 
received many 
thousand heavy 
blows, many un- 
doubtedly on vule 
nerable spots. 
Harry Greb pun- 
ished me so. se 
verely in our first fight 
that I collapsed in my 
dressing-room after the 
contest’ and was unable 
to leave my bed for 
three days. And yet 
this very fight taught 
me that T could beat 
Greb, who had 
eaten me. 


<a spot two or three 
potral separation of the 
yilective, must be a 
ting glow. 

urplexus punch probably is the 
Wt possibly ean use if the man 
‘are going to punch is higger than you. 
Phe heart is protected by the ribs, but it is 
fespended in such a fashion that if a blow 
3 plexus, which is the spot 
ordinarily covered by ‘the fourth vest 
button from the bottom, the punch 
reaches a susceptible part of the heart, 
has a bruising effect on that organ, and 
for a short period paralyzes the lower 

limbs. 


PROFESSIONAL boxer, provided 
his system has not been undermined 
by dissipation or impaired by the wear 
‘and tear of the ring, ordinarily will be able 
to throw off the effects of such a punch. I 

ve been bit on this particular spot many 
times and managed to escape with no 
Gamage beyond momentary pain. But 
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The Blows 
that Made Me 
a Champion 


h By Gene Tunney 


for the ordinary, untrained man a good 
blow on the solar plexus spells finish.” 
Strike yourself lightly there and see how 
sensitive the spot is. 

Good physical condition likewise will 
offset the damaging effect of a punch on 
the jaw. Of course, some fighters have 


what is known in the language of the ring 
as a “glass jaw" —very fragile. But 
ordinarily, unless the “button” is found 


by a succession of heavy b ows, the clean= 
living, properly trained boxer will shed 
‘even hard punches on the jaw as a duck 
sheds water. ‘The untrained man won't, 
though, and neither will the trained man 
in the first few moments of a contest. 


HE beginning of o fight is a time of 
danger even for the per- 
litioned man. For then the 
cold,” the circulation of the 

blood has not been quickened by motio 
the human machine hax not been 
‘warmed” sufficiently to be working at 
its best. Then all the vulnerable spots 
‘are especially vulnerable, and in this fact 
ean be found the explanation of most of 
the “one-punch" knockouts of which you 

have heard. 

Many a boxer has been knocked out 
with almost the first punch of a fight, only 
to win later, in return engagements, from 
the man who stopped him so decisively, 
Johnny Dundee, you may recall, suffered 
the only knockout of his career several 
years ago at the hands of Willie Jackson in 
the first few minutes of a fight. Later he 
fought and beat Jackson several times. 

In this there is a lesson for any one who 
‘ever may have oceasion to defend himself 
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A master boxer tells 
what he has learned 
about the vulnerable 
spots of the body—His 
health secrets—How 
to defend yourself 


with his fists. If you are attacked, if you 
find yourself mixed up in a fight that you 
can't avoid—try to get over the first 
punch, and get it over quick! 

‘Some boxers clench their teeth tightly 
all the time they are in the ring with 
the idea that the lower jaw, when tensed, 
will withstand better the shock 
of heavy punch. Dundeo 

le piece of 
match stick between his teeth 
and bites it hard all through 
the fight. Maybe that scheme 
may have some bearing on the 
fact that Johnny has taken 
‘the count’ but once in an 
exceptionally long career. 


MYSELF have no such 
habit, for I believe more 
harm than good is done by 

the jaw, or any other 
constantly tensed, It 


punch.” 
a blow dri 
the right 


Landing the ‘Bye-Tooth Punch” 


‘has been my experience that so long as 
‘you are alert mentally, you will lock your 
jaws instinetively whenever a blow comes, 
their way. In fact, it is amazing how 
swiftly the brain flashes its warnings to 
‘the muscles through the nerves whenever 
danger approaches. 

‘There are other punches, not so well 
known to the layman as those I have 
mentioned, which are regarded as danger- 
ous by the boxer. The human body is 
highly vulnerable to both the “liver 
punch” and the “eye-tooth punch.” 


a that organ so severely as 
is far more painful, though. 
‘the man who has received a 
‘cannot draw himself erect for 
mnds after the blow, and so is 
left open to a finishing smash. 

‘The “‘eye-tooth punch” is almost as 
effective as a blow on the chin, but it 
requires an even more perfect’ punch 
marksmanship. It is delivered where 
its name implies—to a spot below the eye 
and close to the nostril, and must be 
driven in straight, like the piston of a hori- 


‘A Left to the Solar Plexus 


zontal engine. I knocked out Charley 
‘Weinert with one of these punches. Wein 
ert, who outpointed Luis Angel Firpo, is a 
fast and shifty big fellow; one of th 
cleverest boxers in the game. For three 
rounds he gaye me considerable trouble 
but in the fourth, during a mix-up, he left 
‘a small opening, and I was able to shoot 
‘over a short punch that found just the 
right spot under his eye and resulted in a 
lean knockout. 

Every now and then a knockout results 
from a blow to some spot. 
1 have mention 
probably can be 


buted to some ab- 


‘A. knockout 
ne of these usually 
hard fight for 


PONENT on this occasion was 
K. 0. Sullivan, whom T had met 
in a 10-round battle in France 
‘while I was in service during the World 
War. In our second meeting I rushed 
Sullivan to a corner, where he suddenly 
loosed a desperate swing that caught me 
flush on the point of the jaw. Iwas closer 
to being knocked out then than at any 
other time in my career. I was stunned, 
and probably another hard punch to a 
vulnerable spot would have finished me. 
I rhanaged, though, to evade two or three 
heavy blows; then suddenly I saw Sulli- 
van's eyes glaring before me. I put all I 
had into a short, straight punch that 
landed—bang!—right between the eyes, 
and resulted in the cleanest knockout I 
have ever scored. 
‘This was the only time I bad seen a 
man knocked out by such a blow, al- 
though other fighters have told me that 
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HUNTINGTON C FLORENCE LAKE 
IN TANE 


Note the two working entrances Bared into the tunnel from two defies st the center 


World’s Largest Tunnel 
Pierces Thirteen Miles 
of Solid Rock 


By G. B. Seybold 


nus wrk, Gay, eed tight; teins tance 1 pooslbte te 
tunnelerewsrecently brokethrough drill In two entrances from 
the last thin barrier separating them, and side canyons, and: 
completed the Florence Lake Tunnel, the the tunnel 
longest one of its bore in the world, 
Cut through solid granite, high in the 
Sierrns, 200 mle southeast of San Fran 
fiaco nal TS miles northeast of Fresno, Xx 
this immanve tube connects the waters of fe rectins_ trom Avaraoteabeaning 
srster power for Calfornia. The pro izle were propelled // Wht be tne sree, brig rom beth nde fw 
is 18 miles long, more than a mile lon ‘ Showiog the sccurscy with which the englocere plotted 
than the famous Siteplon ‘Tanne in ae esr calond oo eee ee 
‘Swiss Alps, and was built by the C fa = Important wements in 
Edison Company at & cost of $1 which increased their job 12 fect daily was considered ood 
Progress, "Toward the ond, records on 
high as 82 feet were made, One head 
» returning to their work after each crew worked at the rate of one foot an 
‘energy to the % plat, hour through solid granite. 
Huntington | r ‘New records were made in the displace- For hauling materials, building camps, 


AAYTER nearly five, yours of can The cantour ofthe mune 


ment of rock. At the beginning of the making roadways, laying tracks, and 
‘a providing food, added to those 
18. years ago — who did the ‘actual drilling, 
tributary of the San 2500 men were employed. 
River 7000 feet above, alex : 
‘Two power house “Tie country carrién a heavy 
raters were built . mantle of snow through- 
Due to the rap out the winter and the moun- 
Loa Angeles and tain range in which the tunnel 
ing communities, is bored is practically impase- 
was needed. Engineers, there- able from November to April. 
fore, decided to inerease the ra An Alaskan dog team and 
storage in Huntington Lake by | ; driver were imported from the 
creating another reservoir to Klondike to transport mail and 
the north, known as Florence ‘ ‘emergency supplies over the 
Lake. By 0 doing, an enor- ridge in winter. Radio helped 
‘mous water-shed supplying greatly to keep the men con- 
other fork of the San Joaquin ( tented, exiled as they were 
River is diverted into Hunting- behind gigantic snowdrifts. 
ton Lake and used through the Radio was used, also, to direct 
existing power houses, and ; the operations in the tunnel. 
through two additional power The amazing accuracy of 
houses just completed. I tunnel engineers’ calculations 
‘The greatest difficulty in was demonstrated when the 
connecting the two lakes was i first sector of the Florence 
Kaiser Crest, a mountain ridge Lake Tunnel was finished. 
10,000 feet high and 1 miles ‘Then, when two erews working 


from ‘opposite directions met, 
the variation in the center line 
the tunnel was found to be 
nly .086 of an inch! 


ener pel ereet es ___ Huge Shovel Works in Narrow Space 
duane 18 fot serous und sore rend ty cumerqued ning ovatcd pane eta 


than 18 miles long, 
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Odd Floating Laboratory Pumps 


And Other Fascinating Storie 
Discoverteya: 


N THESE pages Poru 
MonTHLy endeavors 
each month a concise, inte 

survey of important events, dise: 

and inventions that have marked 


fascinating facta that 
the fancies of fiction. You can read them 
almost at a glance. And while the 
written primarily to keep you in st 

the progress of science, you will 

they are steeped in fascinating re 
high adventure, and thrilling dis 


successful, other floating 
will be sent forth, it is 


Laboratory test, it aaa have demon- 
strated the project of gathering bromine 
AABHID WARES {rom sea water to be entirely practicable, 
HE strangest ship that ever sailed the and this method may eventually almost 
seas loft’ Wilmington, Del, recently entirely supersede the present practice of 
on the strangest voyage that ever a ship 


Sea 


obtaining bromine from mineral eprings 
and from the potash deposits of Germany, 


Race for the Pole by Air 


‘THRILLING international air derby 
will be contested some time in the 
near future; a spectacular contest of 
speed that is all the more interesting 
is sporting event, 


entirely from circumstances, The only 
prize to be won is the honor of being 
the first explorer to reach the North 
Pole by air. 

Roald Amundsen, the Danish explorer, 
already is sailing for Spitzbergen with two 
planes, and intends taking off for the Pole 
a8 s00n as tests of his aircraft are finished, 


sailed. 
‘This ship, named the Ethyl, has no 
destination, ' will traverse no’ definite 
route, and carries no cargo. It will 
gather its cargo from the water of the 
ocean as it steams along, for 
a great, floating 
‘equipped to extract 


Bromine is 
medicine, in 
pictures,’ an 
‘ethyl fluid of 
last ype th 


‘Through this 


y of the chemical nual external tests 


Great Britain also is entering the race 
with an expedition under the direction of 
Grettir Algarsson, a young explorer of 
Iceland, and Captain Frank Worsley, 

Shackleton in the south 
This party will sail for 
Spitzbergen within a few weeks, then 
proceed across the ice to the’ polar 
country. It is planned to approach with- 
in 600 miles of the Pole, whence Algarsson 
and one companion will attempt the final 
dash in a specially constructed seaplane 
that will be equipped with runners 
and pontoons. 

A third contestant in the race is the 
famous Norwegian explorer, Fridtjof 
Nansen. Under German auspices Nansen 
will attempt a transpolar flight in a 
Zeppelin that will be approximately twice 
as large as the Los Angeles. 

‘The fourth aerial polar expedition is 


4s 


‘one planned by Jules De Payer, of France, 
under the joint patronage of the govern- 
‘ment and private backers. 

‘That Nansen's Zeppelin is not yet 
built, and will not be completed probably 
before 1927, that De Payer's expedition is 
not yet equipped, does not mean that 
these two explorers are out of the race by 
any means. A polar flight undoubtedly 
is the most severe test to which 


ing this spring will reach their go 
‘One of the later expeditions, possifis 
4] 


A 15-Year-Old Inventor 
Heres Irene Laurent. dhe ite Freach i whe 


Shown ‘stove holding « vial uf the new liquid 


tome expedition as yet not even projected, 
may be the first to fly: across the Pole. 


Girl Discovers New Fuel 


BECAUSE « 15-year-old ict saw her 
little brother eating sugar one day the 
‘motor world has been given a new fuel. 

‘The girl is Irene Laurent, daughter of a 
French chemist, She had’ been working 
asa junior chemist in her father's labora- 
tory, and knew that scientists had been 
neeking a solvent for the heavy and bulky 
explosive irol as x possible means of 
developing a new fuel of tremendous 
power. 

When she saw her brother dipping 
generously into the family sugar-bowl, she 
‘suggested to her father that earbon in the 
form of sugar might supply the solvent of 
which he and other chemists und engineers 
were in search. Despite her father’s it 
sistence that the heavy irol placed in a 
sugar solution would sink to the bottom, 
‘the girl began experimenting, and recently. 
produced a golden-yellow liquid that 
represented a perfect solution of the irol, 
and that is said to be a motor fuel twice as 
powerful as gasoline and one that ean be 
made for half the cost of any other 
gasoline substitute known. 

French scientists have hailed the dis 
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covery of “‘iroline” as epochal bot 
economic importance to France, 


fins, bisculs, bus 
jucts because 
ch in large a 


have thir 
fast roll 


sXperiments to- 
‘ward this end were 
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led from this country to renew his 

lorations in Mongolia with evidence of 
jnkind’s earliest existence the principal 
jiget of his search. Shortly Dr. Ales 


Australia, and 
lar quest. 
party will explore the terr- 
whichjcame the bones of the 
iamous Pithecarfhropus erectus, oldest 
known man. I India, exploration will 
the fiwalik’ Hills, where in- 
ies of the fossils of apes 
iaracteristics \ recently 


of Safe Flight 


YS who are still fearful of air- 

planes might examine with profit re- 
cently issued statistics of the Army Air 
Service. Between the fall of 1922 and the 
spring of this year, army fliers have 
traveled almost 700,000 miles over the 
model airways system, without a 
ssingle death. About 700 passengers 

have been carried and 60,000 


Joins Search for Remains of Primitive Man 
Dr. Ales Heit, curator of physical anthropology ofthe National Museum, recently embarked on 


tx month’ search 


‘the femaine of primitive nas Uhrough Asia, Java, Avtralia, and South 


‘Airica. "Hee show here examining the dlls of men who rennoed the earth im prelatorle get 


begun, and eventually a flour that was 
pronounced safe for diabetics was pro- 
‘duced. Bread made from the new flour, 
however, was unpalatable, and even pa- 
tients who had been deprived of bread for 
years declined to eat it. Further research, 
however, resulted in the development of 
flour that contains no starch and yet is 
entirely palatable. Indeed, itis said that 
doctors, nurses, and others in the hos- 
pital prefer bread baked with the new 
product to that made with ordinary flour. 


In Search of the First Man 


SCIENCE stil continues its quest ofthe 
bones of the first man. Some weeks 
ago Roy Chapman Andrews, of the 
American Museum of Natural History, 
whose discovery of fossilized dinosaurs’ 
eggs in the Gobi Desert electrified the 
scientific world more than a year ago, 


pounds of express matter. ‘There have 
been 15 crashes in this period, but only 
fone man has been injured. 


Nine-Year-Old Eggs Good 


JE.YOU were given your choice between 
a fresh egg and one that had lain in 
cold storage for nine years, probably you 
‘would not hesitate to select the former, 
And yet there is little to choose hetween 
them, science finds, at least in the matter 
of their poseession of the important 
vitamine A. 

In the U.S. Bureau of Chemistry re 
cently nine-year-old eggs were fed to rats 
suffering from xerophthalmia, a disease of 
‘malnutrition, for which vitamine A con 
stitutes a cure. Even exceedingly small 
quantities of the long frozen exes caused 
an improvement in the condition of the 
animale used in the experiment. 
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New Studies of Nature’s Strangest Jewels 


By George B. Graham 


Grane 


ra 
Thlcroscepe or caimere, It Se poaubla to Trosse to selepet fhe pendent gicbules 
abserve marvels we litte have suspected. Wonders Found in Dewdipps ore dew falls the spring than in any 
W. A. Bentley, of Jericho, Vt, un expert. These extraordinary. photographs  senson, fof then the ground is moist 
in photographing nature, recently made WW. Bente, of fakin. Ve winter 

the couweal pictues shown above of <i ply" of moisturein) the. I 


flowers, twigs, and insects decorated with 
flawless gems, 

Poets used to speak of dew falling frd 
heaven. This may account for the co! 
mon erroneous belief that dewdrops fall 
and are caught on leaves and twigs. 

Science tells us that the minute glabul 


beauty is the 
ri of a giel who bathes her face in 
arly morning dew. In some tropical 
countries, it would not be dificult to 
obtain the quantity of dew needed for 
form on the cool surfaces by condensat this purpow, fr often the dew isa heavy 
‘of vapor in the atmosphere. Or, di <binie to drowey as alight shower of rain, and is collected 
may. be drops of water coming out  {2" mex "2'ipecomyctcewes cased wren {Tom roofs of houses in gutters and water) 
through the leaves of @ plant, the end of jewels devigned by Mother Nutare heneif spouts, as rain is, 
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He Battered His Way to Fame 
through Nature’s Barriers 


The romantic story of John F. Stevens, winner of one of America’s most 
coveted honors—A remarkable man who, for almost half a century, 
has been making engineering history—How a “raw country 
boy” packed his life with spectacular conquests 


BOUT the time that this country 
‘was beginning to recover from the 
effects of the Civil War, a tall, 

broud-shouldered farm hoy, who was 
tending a normal school not far from his 
birthplace in West Gar- 


By Hawthorne Daniel 


‘one of the world’s most noted engineers. 

‘The name of the boy from Maine is 
John F. Stevens. A few weeks ago I saw 
him step to a platform in the Engineering 
Societies Building, New York City, ac- 


responded to the many tributes of 
the speakers at the presentation cero 


monies, seemed to indicate that for all 
the amazing accomplishments of his busy 
life his spirit remains that of the enthu- 

blastic, adventure-loving 


diner, Me., faced a crisis 
in his life. 

Before him lay a prow 
‘eet that he faced gloomily 
—a lifetime to be spent in 
the comparative quiet of a 
schoolroom. And yet no 
alternative ‘career of ap- 
proximately equal advan- 
‘tages, material and other- 
wine, apparently was open 
to him in the section in 
which he was reared. 

He had heard, though, 
wonderful stories of the 
‘work that was being done 
by the railroad. bu 
who then were exter 
their lines into the 
West and Southwest 
ries. of conquests ofthe 
mightiest forces of nature, 
stories of adventure among 
the Indians, who resented 
the encroachment of these 
pioneers of the rails, 

‘The stories fired the 
imagination of the young 
normal-school student. It 
struck him that dangerous, exciting, 
constructive work of the kind the rail- 
road builders were doing was much more 
suited to a big, strong fellow like him- 
self than was teaching the young idea 
to shoot in a rural schoolroom. Besides, 
his natural bent, he already knew, was 
toward mathematics and the sciences, 
subjects that were treated most casually 
by the instructors in the normal school. 


FOR months he weighed the question: 
‘Teaching or railroading? ‘Then at 
last he made his choice. He left home, 
found his way to Texas, and started his, 
career as_a railroad man at the very 
bottom of the ladder—as a section hand. 
‘That was more than a half-century 
age but be pever has everved from the 
eareer he chose, nor has he had 
Temson to regret his choice. "For. today 
‘that country boy who never went to 
college, who learned all he knows of his 
profession from practical experience and 
from weary poring over textbooks 
night after laborious days in the feld, is 


career is told here. 
story full of romance, thrilling 
adventure, unfaltering courage, 
and true American grit. 


the author. 


d American en- 
has been able to over- 
bstacles that would have 
di most of us, and to 
the lowest rung of the 
st honors 
3s profession 

remarkable 
Te is a 


ed by a group 
of distinguished —engi- 
neers. His breast was 
literally covered with medals 
and decorations awarded him 
by his own and foreign goy 
‘ernments for his achievements 
in the field of engineering, 
‘The purpose of the gathering 
was to add one more honor to. 
his remarkable collection 
this time the John Fri 
Medal, the greatest recogni- 
tion of scientific and indus 
trial eminence given by Amer- 


jean enginee 
Stevens is 72 now. Hix 
hair is iron gray. He has 


taken on the gravity of bear- 
ing that marks the man who 
has borne tremendous respon- 
sibilities and has accom- 
plished great things. And yet 
the buoyant youthfulness of 
his movements added to the 
Kkindliness of his smile as he 


ist Grit 


th a brass band. 
was to do, 
fills just one da 
myself to’ worry about 


ilosophy of John F. Stevens, 
By practising th 
pt of doing a goo oad aay work every 


country boy who left his 
hhome to seek a career in 
the unknown West. 

He was obviously self 
conscious und ill at ease 
because of being the cen 
ter of interest at the 
resentation, 


“YT MUST look like a 
Christmas tree,” he 
said before he 
on the platform, refer- 
ring to the medals he 
wore, His speech was 
short and modest, but one 
very much to the point, 
‘as, T found out Inter, is 
everything he says. 
‘There was no sugges 
tion of a"Christmas tree” 
about him, however, when 
I called on him the day 
after the presentation in 
the modest office he occu 
pies asa member of the 
board of the Baltimore & 
Ohio Railroad. Not a bit 
of ribbon was in his lapel, 
no medal on his breast, 
‘The one decoration he did 
wear was the pleasantest 
of smiles. His face would 
be stern but for his charac 
teristic smile. Perhaps there 
the secret of his success, 
for good nature hacked by 
indomitable will is a com- 
bination hard to beat, 


T've 


‘The story of Stevens’ 
weer, as T learned it from 
im and from his associates, 


is an inspiring, thrilling, and. 
romantie chronicle, ‘Though 
We are accustomed to look 
upon America as the land of 
opportunity, nevertheless it 

difficult to e 
aw country boy"— 
as Stevens described himself 
should find it possible to 
accomplish 50 much. For 
Stevens became in the course 
of time the chief engineer of 
the Panama Canal, the great- 
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est engineering achievement of history, 
He located, laid out, and constructed 
some of the greatest’ of the American 
transcontinental railway lines. He took 
the Chicago, Milwaukee & St. Paul across 
the plains of Lowa and the Great North- 
fem through the Rocky Mountains. He 
‘was searcely 30 when he was locating 
engineer for the Canadian Pacifie and in 
charge of all its construction. Durin; 
and after the World War, his work in 
operating the Chinese Eastern and Trans- 
Siberian railroads, despite almost incred- 
ible difficulties, brought him world-wide 
fame. 

‘These, though, and the hundreds of 
other important ‘accomplishments of his 
busy life, Stevens himself regards with 
amazing lightness, 


“T'VE never done my work with a brass 
“T've just done 
I've realized that 


band,” he told me, 
what there was to do, 

good day's work fi 
Tive never permit 
about: what might lie abe 

‘There seemed little ahead for him, 
possibly, when he was working as a sec- 
tion hand on railroads in Texas, the only 
white man in the gang. And yet, though 
he may not have worried about it, Ste- 
vens, nevertheless, must have been looking 
into the future at the time, for he was 
spending his spare time studying book 
on engineering—a discouragingly slow 
process of acquiring an education, for the 
working hours of the wection gang were 


ame a foreman. ‘Then came ai 
opportunity to attach himself to a sur- 
veying party, his first chance to make 
practical use’ of his painfully acquire 
engineering knowledge. ‘The surveyors 
were ustonished when one whom they 
believed to be only a common laborer 

able to solve problems that left them 


puzzled. 
Stevens 


Mis work w 
i nightly study of 
little by little to his knowledge of 
ples, and by the time 
the was able to accept, with no 
misgivings as to his chances for succens, 
an offer of a job as locating engineer for 
the Chicago, ‘& St. Paul 
Railrond in Lowa, 


GEL of the highest order w 
quired to obtain the best 
cast and west across the state. 
Tam told by Ralph Budd, presidet 
Great Northern Railroad, 
scarcely powible to conceive of 
difficult problem of railroad locat 
that presented by those rolling 
with their deep, wide valleys, eut by 
innumerable streams, which had to be 
crossed almost at right angles. 

‘Young Stevens, though, completed his 
task so successfully that he was called to 
the Canadian Pacific Railroad as locating 
engineer, eventually being placed entirely 
in charge of its construction work 

By this time his reputation was grow- 
ing. He located and built the Duluth, 
South Shore & Atlantic, served with dis- 
tinetion on the engineering force of other 
roads then under construction, and at Inst 
was called on by James J. Hill, the rail- 
road king, to locate the line of the Great 
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‘This fe what Stevens remarted just before he 

Sectetien Building, New York City. recent 
tndutrs 

rou med 


tremendous problem. 
been made to find a 
at would permit the 
directly west through 
tains instead of in a great curve 
B the south. ‘That all these attempts 
had failed daunted Stevens not at all 
In the winter of 1889, accompanied by a 
single companion, he started on foot 
through the mountains to look for the 
pass. 

An accidental meeting with some 
Blackfeet Indians lost Stevens his com- 
panion, for the latter succumbed to the 
temptation offered by the Indians’ 
whisky, placing Stevens under the neces- 
sity of finding another assistant. There 
‘were no white men in the country. The 
Blackfeet refused to go with him, for huge 
snowdrifts covered the ground, the tem- 
perature was far below zero, and, besides, 
the Indians insisted that ther were evil 
spirits in the mountains. At last, how- 
ever, Stevens found a renegade Indian 


st 


Must Look like a Christmas Tree” 


ped Jo the platform in the Rngincering 


fred by’ American engineers. Me 
‘which he wore. He le seen here 
feta of the Engineering Foundation 


from another tribe, who had 
takerrefuge with the Blackfoot and was 
willing to go with him. 

Stevens himself made the snowshoes 
‘on which they were to attempt to nego- 
tinte the drifts, and they started off 
with their packs’on their backs, 


“THEY ad sone but a few miles when 
the Indian collapsed {rom the cold. 
Stevens cleared away the snow, wrapped 
his companion in his blankets, built a fire 
to warm him; then pressed on alone, 
Miles and miles he trudged, careless alike 
of the deep snow, the enervating cold, and 
the fierce winds of the mountains. ‘And 
at last he found what he sought—a place 
that bore every superficial indication of 
being an ideal pass for a railrosd, 

The short winter twilight was upon 
him, death seemed the certain portion of 
the man who became lost at night in that 
desolate spot, yet Stevens continued on, 
determined to study the terrain further, 
to find out for certain whether the pass he 
hhad found was in fact the one he sought. 


oy 


Tractor Plow 


"ANY features, s0 novel as to be 
‘almost revolutionary, are 
4 Ft corporated in a new type of farm 
tractor and plow recently i 
. Heinse, formerly chief 
yin 
‘The engine that drives 
V-type gasoline motor. 
cylinders, develops 15 horsepo 
Built on’ a block-only 1 
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Has 


su 
veloped with tl 


wed so thal they will occupy ap- 
pximately the same space as a horse's 
hoofs between rowa when the tractor is 
tused for plowing. ‘The forward location 


of the motor, which throws 
most of the weight upon 
the front wheel 
widely separ: 
wheels, supply balance, 

‘The gasoline tank ism 
Jong, slender, pipe-like de- 
viee, and ‘extends the 
entire length of the tractor. 

Used as a plow, or for 
hauling other vehicles, the tractor is 
operated and steered like an auto. A 
special pulley apparatus permits the 
motor to be employed for operating 
threshing machinery, pumps, saws, and 
similar farm apparati 

Not the least important feature of the 
tractor is that it ean be used at night, 
single automobile headlight  supplyi 
light sufficient for plowing or other kinds 
of farm work, ‘The odd machine has 
practically no vibration it is claimed, 


New Substitute for Galena 
Crystal Discovered 


BY-PRODUCT of steel manufacture 

that, it is elaimed, will replace the 
‘comparatively costly galena crystals now 
‘used as radio detectors, recently hus been 
invented by Felix Thuaud, a French steel 
manufacturer. 
‘of the new material is a 
of silicum and iron, in 
in which the silicum is 


‘quartz in the I and 
Timestone. ining pro- 


longer is necessary to find 
special pofhts of contact for perfect and 
immediate detection, 


Plumbing Shop on Wheels 


Visits Customers 
about ting 

OlfoNy plumbing prppany. 

at Ys Sor all of 

job Dy sefting the 


A truck containing pipe racks and bins 
for tools and supplies carries a complete 
stock of plumbing repair parts, totaling 
2000 pieces, enough to meet practically 
any emergency. It is claimed that this 
method not only gives better service to 
customers, but saves time and expense. 


a 


complete asipment for repairs 


Amazing New Car Assembled 
in 36 Minutes 


FROM Poland recently came word of an 
astonishing sort of automobile. It is 
the invention of an engineer named Ker~ 
powski, and he calls it the “Polonia” after 
his native land. It is designed to bring 
about the utmost simplicity and speed in 
making repairs and replacements of parts, 

recent public test, two machinists 
and a helper took down'the motor, gear 
set, universal and rear axle in 14 minutes, 
and had the car completely reassembled in 
36 minutes additional. ‘The car has a six- 
cylinder motor, develops 45 horsepower 
and is said to be capable of a speed of 
more than a mile a minute. 


Aging of Rubber Hastened 
by Use of Oxygen 
Hew’ rubber can be jazzed up and 
‘made to do in a few hours what ordi- 
narily takes several years was revealed to 
the American Chemical Society in Balti 
more recently by J. M. Bierer and C. C, 
Davis of Boston. By increasing the con- 
centration of oxygen, they reported, 
natural aging could be duplicated in a 
short time, 
In such an oxygen atmosphere, the in- 
fluence of widely different ingredients on 
thelife ofthe rubber is quickly determined. 
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7OU'D naturally think that trying to 
play baseball at sea would be as diffe 
cult an undertaking as trying to play golf 


in a forest. Not so, though, with the 
members of the baseball team of the 
U, 8, battleship Mississippi 

‘Thewe men, who have held the baseball 
championship of the Pacific Battle Fleet 
for three consecutive years, stage their 
batting and fielding 
tthe deck of their ship, 


Heavy Trucks Blamed for 
Broken Water Mains 


EAVY trucks are to blame for most 

of the broken water mains under the 

streets of our cities, according to a careful 

study und analysis recently completed by 

'YV. Bernard Siems, municipal water engi- 
ner of the city of Baltimore. 

‘The marked increase in the breaks in 

jains in recent years, and the fact 

been coincident 

i traffic, led him to 


fipports inthe installa- 
and other under- 

.” Further analysis 

at pounding motor-trucks were 

offenders. 

Vibration tests with delicate instru- 


ments confirmed these conclusions, and 


new types of pipe installation calculated 
to reduce vibrations to a minimum. One 
olution was found in mains of larger size 
placed at greater depths. 


Automatic Streetcar Door 
Prevents a sean 
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“| Champion Tars Play Ball 
j==y .aboard Battleship 


& wild baile 
wea, but 
asin 


ng qver the, 
res the 
hits 


his weight automatically opens the door. 
When the weight is removed, the door 

‘The treadle is 0 delicately adjusted 
that the weight of a small child upon it 
will have the same effect as would that 


# the great warship server aK 
1,000 floating traini or thi 

mplone of the Pacific Buttle 
Fleet of the United States, 


Torrential Rain Turns Desert 


into a Paradise 


HOUSANDS of acres of arid desert 
along the west coast of South 
America were turned into a paradise of 
luxuriant vegetation almost overnight 
year when a warm air current 
called “E'Nina” swept southward along 
the coast in 
before, carrying 


Train} efused millions of hardy seeds 
viiat had Tain dormant in the ground 
through decades of drought to grow with 
credible vigor, Doctor Murphy said. 
In a weok, brown and red landscapes had 
been painted green. He and a companion 
caught hundreds of fish in the streets of 
Talaro, a desert oil town, where rain had 
ly for 84 years. 


ijefore El Nina swept down the coast, it 
was a parched plain, as lifeless us the 
Sshara. But on visiting it two months 
later, after the heayy rains had done 


their work, Doctor Murphy said, “the 
horizon was ofe of lush grasses, flowers, 
“ind foliage, and the place was a Venice, 
with myriads of minnows swarming down 
its canals.” 


quare Holes Are Cut with 
New Drilling Tool 


that screws inserted in two of 
fhree holes provided are bound to 
the laths. 


lipers with Swivel Head 
Can Be Read Easily 


head car- 

+ rying the dial 
of these indicating, 
calipers swivels in 
full circle aroudyl 
the plunger, 
that rea 


‘The salle reduated to record = move: 
‘ment of the plunger in thousandths of an 
inch. 


Keeping Paint-Brushes Soft 


AINT and varnish brushes that are 
only occasionally should be hung 
of Kerosege, according to the 
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Precision Machige Tests Golf-Club Shafts 


"THE grinary method of it will be used. By this method me- 
shafts for golf clubs by ben| chanical precision takes the place of guess- 
by hand recently has bee work in prodyeing golf clubs of the high- 
a precision machine that it 

their stiffness, flexi 
Dility, or resiliency to 


‘the shaft for the type 
and grade of club 
to which it is best 
suited and with which 


Measuring flexibility of » golf-club shaft with the testing mach 


‘The driver shown in the illustration has 
shockproof rubber composition handle, 
‘Phe attachment with special bits can be 
obtained for use on any ratchet or spiral 
driver, 


Asphalt Used in Paper-Making 
To MAKE heavy paper proof against 
water and vermin, asphalt now is 
ogg used in a newly patented process of 
paper manufacture reeeptly introduced in 


Mechanical Fingers Aid 
in Driving Screws 


attachment for; 

adja hold apy i i 
havea wdficman 
convenight Places. 
ione™the off each 


the screw tightly 
The driver eannot 


‘This layer 
sheets of 
duced 


resultiffg product is suid to be waterproof, 
‘and stronger than ordinary paper board, 


“pints Out 1000 Pen Barrels an Hour 
EASED product 


d by changing the cam plates, 
el w 


Dirt in the manataty 
bears for foetal 


Fin said to be so alight that 
twice w week {all that lt 


and the average 
amount of stock 
removed is .025 
inches. The 
grinding wheel is 
trued to the de 
sired shape by 
means of a spe 
cial truing fix 
ture. Different 
shapes may be 


How fountain-pen barrels are turned off the grinder by the hundreds 


dune, 928 
Novel Type of Brick Wall May 


Powdered Fuel Declared to Be 
Ideal for Engines 


A FRENCH scientist, M. Rateau, re- 
cently stirred the members of the 
Academy of Sciences at Paris by showing 
the possibility of using solid fuel in the 
internal-combustion engine. To accom- 
pliah this seemingly revolutionary method 
‘of propulsion, Rateau went back more 
than 125 years to the inventions of 
‘Nicephore Niepce, a French chemist. 
‘The Niepee engine was the forerunner 
of the Diesel invention of recent times, 
according to Rateau. Instead of oil, the 
pioneer used either lycopodium powder or 


pl 
fuel will work. revolutionary 
‘ment in the use of the internal- 
dion engine. His report has 
aroused widespread interest, 

Niepee was one of the distinguished 
scientists of his day. With Daguerre he 
‘was one of the pioneers in the invention of 
photography, and to him modern armies 
‘owe the heliograph, used for signaling. 
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Rewomnicel_ ecw mthed of brich-wal contrition. Nets ‘ew 


fourrinch pilasters are bonded into the fourinch wall at interval 


View of scaffolding built withou: nails. ‘The inset shows one unit of the scaffolding 


Sturdy New Sectional Scaffolding Is Erected without Nails 


Shovel Handle Is Held Firmly 
by New Invention 


NEW type of handle grip for the 
jovel is illustrated "below. 
rounded block of w 


the 


cs its strength, and lowen 
hood of aplinters 


SECTIONAL stect scafolding recently 
put on the market is said to save 
lumber, increase safety of the workmen, 
and support four times the weight that 
the ordinary wood seaffold will. | No nails, 
are used, 60 i 


fesired height 
ibers and steel parts are 
; ‘work that ean be done 
fy common labor. When completed, the 
scaffold stands well away from the wall, 
‘giving plenty of working room. 


ports. The world’s 1a 
servatory also is planned there, 
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Engineers Span Great Waterways 


met 


Huge Cables fo: 
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New Instrument Photographs Engine Knocks 


WEHAT makes an automobile engine 
Knock? ‘The trial and error method, 
in which one adjustment after another 
is tried until the unwelcome noi 
has never given an exa 

From England g 


Nile tAbrcermine 
fe (pipbustion chamber 
while the car ix 
moving. these pictures it is 
expected GaP the nature and cause of 
fengine knock can be determined 
‘The machine can be used also, it is 
claimet, to take moving pictures showing 


aw and Square Combined 
in a Single Tool 

[RM BINATION saw 

Kansas City, Mo, 


tly invented Py 
‘space in thg/tool] 


of an 


without the square attach- 
\quaring edge of the 


against the 
controlling boll weevil 
machines for dusting. 
Georgia 

iexpensi 
which is 


is released. As the 
vents are opened 


6ver the plants. 
ble oilcloth curtain fastened 
bottom of the duster keeps 


around th 
wind from blowing the polson away. 


June 1935 


ING fingle labg 
imi si 
e Hlaggn of 
Theblpper 


1e spring tention of the clip, 


Electrical Detective Stops 
Thefts of Metal 


'ALUABLE metal had a habit of 

appearing from a German factory 
recently. So a clever scientific thief 
detector was rigged up by the phywicists 
connected with the works. 

At the end of the day's work each 
employee was required to remove his 
kknife and other metallic personal ponses- 
sions from his pockets and pass through a 
‘specially constructed gateway. Thi 
so wired that any concealed metal 
carried away illicitly would make it 
known by inducing a current in a device 
that emitted a loud warning signal for the 
uard’s benefit 

‘The loss of metal is said to have de- 
creased markedly since the installation of 
the device. 


Novel Mechanical Nurse Feeds 
Kids at Mealtime 


system 
young goats. Nipples are atta: 
mnilk-holders t ; 


natural way. Th 
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fr of Matchbox Holder 


Records Stomach Aches 


RECORDING astronomical disturb- 
ances in the stomach much in the 
‘same manner that earthquakes are re 
corded by the seismograph is said to have 
been achieved by an odd machine re- 
cently invented by Dr. W. C. Alvarez of 
the University of California, 

Reports of the machine's operation 
state that if a person eats soft boiled eggs 
and toast, the machine will record smooth, 


French pastry ure swallowed, the instru 
ment sets up a great disturbance. 


tured below, consisting 
ning on a tragk, and a 
horses pull 


body. 
he load is dumped, the slip is 
sd from the hook and the hopper 
iatically lowered. 
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Dirt in London’s Fog Weighed and Counted 


HE Londoner inhales on 

‘a day of heavy smolp- 
fog about 500 billion part} 
cles of dirt which, plac 
end to end, would for 


ine about 250 mjles I 
From 20,000 to 5¢gp0 
ticles are_presentgfp each] 


cubic centingster of Lydon 
fastening Sigur 
were fefived ayfrecentiy 2s 
lt giZexperiments 


at the top, and from there 
‘the moisture drips down 
through a tube into the 
‘glass jar below. 

‘A filter separates the dirt 
from the water, 20 that the 
quantity of each can be 
weighed and measured. 

Another experimental in- 
sstrument is known as the jet dust counter, 
a device installed at meteorological offices 
in the principal world capitals, In this 


‘The diet dumped into hopper, which is elevated 10 the truck by the horses’ pull 


“The apparatus used to collect London's pea-toup fos, 


device a specified amount of air is pushed 
rapidly through a alit, and the dust de- 
posited on a glass alide to be examined 
microscopically. 


New Theftproof Mailbox 


Has Double D 
To PRevyAr phetts 08, 
an ted a 
new typ lel of, 
letters 
el flap. 
op flap closes, ym flap 


fens, letting mail drop to bottom of box. 
This automatic dopble-door arrange: 
ment is said to safeguard the letters from 
thieves who attempt ito withdraw them 
through the top opening. 


New Incubator Rivals: Hen 
AMERICA'S baby-chick cfop hatched 
hy incubatoys, which now probably 
. may be increased 30 
sxperimfnts recently con- 
fewellyn B. Atkinson, 


to 20 degrees difference be- 
tween the temperature of 
the top of the eg, close to 
the hen’s body, ‘and the 
lower surface. “Yet a set- 
ting hen hatches about 90 per cent, 
of her chicks, as compared with an 
average of about 60 per cent for 
incubators, 

In Atkinson’s experiments a 
thin sheet of rubber was placed 
like a blanket-over the eggs. - He 
reports that the hatch of an ine 
cubator was increased from 55 to 
95 per cent of the fertile eggs. 
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Portable Shield Screens Police in Battle 


"To PROTECT po- 
lice officers from 
desperate gunmen in 


«) taken refuge. 
There are two holes in 
shield for the off- 


officer may shoot 
Avith fair accuracy with- 
out exposing himself to 
the desperado. 


Lighthouse Keeper Lonely? 
Not with a 
mnegption\of the light= 


to4 for here 


cinating Plants and Trees 
PERIMENT make trees and 
anf\immune from dise 

the cost: of food 
1d soon under the 
tA. Harper of 


coe 


‘Remarkably beautiful hand-wrought tron gate 
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This Boy’s 


SMALL boy in 

Vicksburg, Miss, 
is envied by. all his, 
playmates. He bas 


a 


‘many children 
‘and a front 


rh 
convenient it is to have 
‘a place for one’s 

the ground floor 


Rapio reception re- 
cently has been 

nized by Britis 

tal aut) 


Fireman 
NE of the fnos 


(be unbearable, thus enabling him 
to fight fires at closer quart 


It’s Chilly on Mars 


DURING the past year investigations 
to determine, ax nearly as possible, 
the temperatures on the planet Mars, were 
conducted both at the Mount Wilson 
‘Observatory in California and at the Ob- 
servatory at Flagstaff, Ariz. The ob- 
servers at Mount Wilson calculated the 
‘afternoon temperature along the equator 
‘of Mars to be approximately 10 degrees 
above freezing, while those at Flagstalf 
estimate the temperature at 20 above 
freezing. These calculations would indi- 
cate that Mars would be more tempting 


axa summer than a winter resort. In a 
the Martian polar reions At the Age of 83, He Carves ROY, students. of, they Chicago. Lagn 
he temperature must he School recently held ff minjdyre 
extremely low ee show which was, in 
interesting th 


and Mr. Johnson 
himself are seen in 
the photograph. 5 
For his remark- marveled at the skill and clever inven 
. Johnson tions of the young mechanics, 
has reproduced in 
‘wood dozens of va- 


has involved long 
study of feathered 
creatures and their 
habits. 

‘At the age of 83 
Johnson still pur- 
‘sues his fascinating wasps, but always crush them with their 


Charles A. Johnson of Chicago with his collection of carved birds hobby. beaks’ before swallowing. 
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A Score of Handy New 


Clever: Devices and Novel Utensils 
Which of These Suggestions 
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Household Inventions 
Save Time and Labor in the Home 
Are the Most Usefyeto You? 


Blowtorch a New Weapon 
gainst Forest Fires 
A NEW apparatus fol fighting forest 
fires consists of a 
Ed for setting bee 


fs declared, because when ma- 
‘moderately dry the fires can be 
they will accom- 


Know Your Car 


NE cause of motor overheat- 
ing lies in negleet of the air 

circulation equipment, especially: 

the fan and fan belt, 

If the belt becomes saturated 


fen wash it in soap 
dry, and dust with 

earth, or talcum 
ally, adjust the belt 


beatings in the fan hub 20 that no 
lost motion exists. 
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itary Poultry Feeder Guarded by Cage 


EEDY hens flying into: 
scatter the food 
dirty. To prevent th 
of Worcester, M. 
many years, has i 
either for liquid 


top of the cage. 

‘The cage is 
collapsible. It 
is constructed of 
machine-punched 
thin galvanized 


Hay Cured and Transported 
in Novel Truck 


the haying season. 
farmer now 


year it is 
and put away more 

of hay in the 
at about $2,00,- 


Ade curing truck illustrated below 

Fhay during the curing process, 
it from ground moisture and 
fach truck, which resembles an 
ordinary hayrack, has a eapacity of from 
1500 to 2000 pounds of hay. Two iron 


strips fastened with stove bolt. By 
bending two common nails over the 
bottom rung of the cage the pan may be 
kept stationary in any part of the poultry 
yard or chicken house, and not be moved 
by a rush of hungry fowls. 


wh 


support the back of the truck, 
‘When a loaded truck is not in motion, 
as when left in the field while the hay is, 
curing, or while it is waiting to be baled, 
the frontend is supported by a wooden 
block or “trigger” that is long enough to 
hold the truck level. 


pole that keeps it from lying flat on the 
hay and permits air to circulate freely at 
the top of the lond. Cross pieces, forming 
the bottom of the truck, are spaced far 
‘apart, permitting air to enter freely. 

At each end of the truck is a coupling 
device. When returning to a field, a 
team of horses can haul a train of several 
empty trucks, ‘The best hay is made, it 
is said, by loading hay on the truck when 
it is just beginning to cook up. 


Used Motor Oil Reclaimed 
by New Process 


ESEARCH workers of the General 

Electric Company recently have de- 
veloped a method of reclaiming motor 
oil, which, it is said, permits the original 
filling of oil to be used for the life of the 


‘This fpystem is said to remove the road 
dust, that 
the oi it even, 
better the 
rani joves, along 
wit fain components 
of the oil lesa for lubrication, 

The from the automobile is 


yy shaking with sili 
chemicals. ‘Then 
fn film over a heated plate. 


, and ase 


ne 
: 8 
i & 
Hi 


ae8 
i 
i 
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LEAN digging of potay 
smplished by a ni 

vented in England, through 

motion tines that reprog 


1 Potato Digger I 
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itates Hand Fork 


the hand fork. ‘The 
-onsistent with the 
horses drawing the 
and depth of the 


The pounto diaaer In operation, 


Shows New Wonders 


ROFESSOR R. W. WOOD, of Johns 
Hopkins University, recently dem 
strated some of the strange effects of in- 
visible light before an audience in Balti- 


more, Md. Eyes, teeth, finger-nails, And 
shirt buttons of the audience glowed fifth 
1 pale, phosphorescent light after eliifric 
lights had been extinguished and a pjfrer- 
ful mercury are light, ric ible 
ultra-violet rays, but visibR—ohlyfas a 
faint purple, was directed towarg the 


assemblage, 


ulready found applicatio 
Doctor Wood said; for 
actors in costumes of material readily 
affected, they seem to glow. Scenery so 
treated also has been employed. 

Doctor Wood revealed that ultra- 


Handy Electric Egg-Tester, 
Lights Automatically, 


ege-tester is said to 
the work accurate. 
‘The simple 
fon top. 
is opening, an 
and a lamp 


degree of freshness 
the egg is lifted out, the auto 
switch cuts off the light to prevent 

‘on’ the dry battery 
contained in the box that ean be renewed 
‘when necessary. 


potato ridge. A 


varying eondi- 
tions. 

‘A rear swivel 
wheel controls 
the depth of the 
share It 
is claimed that 
the chain drive 
accommodates 
itself to the frame 
of the machine 
better than a 
spur or bevel gear 
arrangement 
would. The im- 
plement may be 
drawn by a trace 
tor. 


of Ultra-Violet Light 


violet rays were used secretly during. the 
war for invisible signaling at night. ‘The 
raya were directed in the same matiner as 
ordinary light in a searchlight, but could 
be detected only through the use of 
special detecting apparatus. 
Ultraviolet rays are like those of ordi- 
nary light, Doctor: Wood explained, except 
‘of which they consist are 
those of vi 
‘ean see, Red light isthe 
jile rays, and beyond 
also invisible, but 
properties from the 
do not Have the 
power of inducing phosphorescence, but 
they do have the peculiar property” of 
passing through mist and water vapor, a 
property used to advantage last summer 
ng Photographs of Mars. 


fic Bait Bucket an 

‘Aid to Anglers 
RDENT angi 

Ai Aréola, Miss 


bucket 


‘The two photographs above show the 
ingenious bucket in an upright position 
and tipped to discharge the bait. 


“Electric Hen" Hatches 
lundred Chicks 
ATCHING chicks by. 
latest method to be dey 
poultry business, The 


rol is provided, 
Window in the cover it; 
fe the thermometer and 

without raising the lid, ‘The incubator 
a combined hatcher, hover, and ogg-tester. 


How Much Do You Know 
about Science? 

‘ACH of the following 12 ques: 

tions, selected from queries 

received from our readers, in- 
volves some fact of science. 

‘Answer th 


page 195 a 
were right. 


1. Why ist unwise to eat a 
meal when you are angry? 

2. Can you determine the 
height of a man from his foot- 
prints? 

Ifa ship sinks in the ocean 
will {ego clear to the bottom? 
wy are there 69 minutes 

in_an how 


‘What is the difference be- 
tween a tornado and a cyclone? 

Why would. men vulti- 
mately suffocate all. green 
Planes were killed? 

7. How does electricity. pro- 
ace, ight? 4 

‘does heat expand and 
cold contract? 

9. If sound is a vibration in 
the air, why’ does not. the 
‘waving of Your arms produce 
sound? 

10. What is the commonest . 
mineral? 

Ii. Why is radio. transmis- 
sion better at night? 

12. Why is hot water 
better cleanser than cold? 


how nearly you 
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New and Unusual P 


Shells 


His 


“ SS 
’ 


Vacuum Battles Pests 
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of Mechanical Ingenuity 


Welded Rails Tested 
In tgsts to determine the best 


fat deterloce ten src 


‘The Largest h 
A78-Ton 
Spindle 
‘The rotor ofthe are 
single- 
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Unusual Inventions and 
New Labor-Saving Devices Help the 


Joint for Gas Hose 
Aids in Opeyatios 


BALL-AND-SOCKHP joift in a 
gasoline hose is sail thyettid it eusier 
to operate if fllidg tani nd prvents it 
from becgffing bibken /. Equipped 
shi gint, alhogy may Be dropped s0 
ing Nef close to the pump, 
jot be faught and torn away 

motor-car. 


Emergency Gasoline Cans Aid 
Stranded Motorists 
SA service to the mgtgrist who runs 


provided with 
is easily carried 
reach the most 


inaid to change 
y and dangerous, 


Recent scientific tests show 
that on moderate hills, up to e 
‘grades of seven per cent, the method of raising the 
from the bottom allows 
the tool to be uned o 
truck, it i ¢ 
how far the body projects 
‘over the wheel, nor how close 
the fender is'to the wheel, 
‘The illustration shows the 
device with the heavy whee! 
th the ald of the dolly removed 


v8. Removing a heavy truck wheel 


‘ompressed-Air Spray Saves Time and Labor in Washing Cars 


grit into it, as the heavy 
a garden hose is likely to do. 
‘compressor and tank are seen at 


A minture of air and water under pressure produces\a Sine spray for cleaning 
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Tools for Motor-Cars 
Automobile Mechanic Do Better Jobs 


indy Bolt Clippers Reach 
Inaccessible Plac 


en the jaws 
Face, the handles 


plod shows how the clippers 
difficult to get at with ordi 


hab cp The 


Wheel Assefbly Wrench 
Has Multiple Sockets 


L wheel assembly wrench for 
Ford cars is designed to handle the 
hub eap, locknut, and bearing co 

various soekets required for these fi 
uses are arranged on it, 
that the one dey 


] «rvaslthe power of the clippers in the 


hands of a mechanic. 


N 


INT- WHEEL- DRIVE chassis 
ut axles, recently developed 
ir large buses, is declared by 
complete 

driving m 


Es. : ———— 
—- | a 


Portable Crane Designed for 
ightness and Strength 
te 


NSTRUCTING partly 
to. provide the hig 


| superstructure of canti- 

bridge design, making for lightness 

strength. ‘There in said to be no 

excessive weight in the upper portion of 

the erane to make it top heavy, 

f your car, 
lly dirt 


of a front axle, It ine 
ie sizering,mechanlam, 


30 other unt} s = tpier that nupports 


stably and safety, il canes: Shans 

‘The low frame: ix 
possible because of the absence of, the 
usual rear axle and because there is no 
driving mechanism under the floor of the 
vehicle. The wheels are mounted on 
ius arms on each side of this simple 
framework. 

While the tractor can be detached 
easily from the trailer unit, there is 
nothing in the external appearance of the 
complete vehicle to suggest a separate 
arrangement, a8 can be noted by refer- 
‘ence to the upper picture, 


‘Made in two unite—tractor and trailer—this remarkable bus chassis it wishlist aules. The wpper'picture shows the his with body in place 


\ 


Odd Jobs on 


How to Save Time,and 


NE of the first things that 
‘owner of a new Ford learns i 
it pays to keep the fan bel 

proper tension. If allowed to, 
loose, the motor will overt 
‘weather and when the tensi 
tight, the belt wears o 
‘One ingenious owns 


His method of maintai 
ualways_at the proper 
shown in Fig. 

bent lever or 


It 
hy 


is free to move 


¢ pulley arm by means of 
ft fron wire is run from this 
‘to the fan adjustment screw, 
been screwed out of contact 
‘arm, ‘This wire is double and 
with a screwdriver until 
tension has been put on 
the belt. 

‘After some months of wear the 
belt naturally will stretch to some 
extent, and then it will be necessary 
to twist the wire a few turns to bring 


proper point. 
Vent arm is not severe, 
made of fairly 
light stock that 
ean be bent up 
easily in the vise 
in the owner's 
garage, 


JE, YOUR Fora 
ear spring 
happens to break 
on col rainy 
lay, perhaps far 
from a service 


fi you make a practice, 
hg a spare leaf. 
car, remove the spring, 


leaf, letting all the leaves lie in place 
‘crosswise, as shown in Fig. 2. 

‘Serew up the nut on the retaining bolt, 
but not tightly. Hammer the leaves 
until they are in their correct position, 
‘when the spring may be put in your ear. 


ill to 
C. B. 


You're off again with no rer 
pay or a long, distracting wai 
Dare, Katy, Tex. 


‘ANY owners of automobiles that . 


are fitted with multi-plate clutches \ 


have difficulty in cleaning out the gummy’ 
‘il between the plates. 

It is a good idea to cut a wooden bar to 
just the right length so that it can be 
wedged in between the driver's seat and 
the clutch pedal when the latter is de- 
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pwisteo 
we 


and clean them thoroughly. 
If the clutch pedal is not held down in 
this way, the clutch spring holds the plates, 
0 tightly together that it is impossible 
for cleaning fluid to get between them. 
‘The same effect can, of course, be ob- 
tained by having an assistant hold the 
clutch pedal down by foot pressure, 


SUALLY the car-owner wishes to 

save his crankease oil for springs, 
ete. It is much improved by filtering 
through a piece of close-woven cloth, or 
thin felt, and sawdust, as shown in Fig. 
4. A funnel is handy, with a few pieces 
of wire hung over the edge on the inside, 


LES, 


(=a 


June, 1935 


Your Car Made Easier 
Cost in Repair Work 


to allow the oil to seep through a larger 
area of cloth. 

Fill the hollow in the cloth with saw- 
dust, and pour the oil on top. It will be 
found that filtering is much easier when 
the oil is warm. A little of the oily 
sawdust thrown on a dusty garage floor 
will keep the dust from flying when 

ping. 


BTEAD of squirting a stream of 
rater from the nozzle of the hose 
ectiy against the varnished surface of 
“ihe car, itis much better to hold a sponge 
‘against the nozzle, as in Fig. 5, and allow 
the water to dribble through it on to the 
varnished surface. 

‘This method will prevent the rushi 
water combined with the dust from acting 
as an abrasive and destroying the finish, 

When drying the car and polishing with 
the chamois, be sure to move the chamois 
along the surface in straight parallel lines 

as in Fig. 6. It is bad practice to 
serub the varnish with a circular 
motion, as this procedure is bound to 
result in myriads of circular seratehes 
that catch the light and spoil the 
‘appearance of the ear. 


NE carowner who had stopped 
Lacy Shore time before at a service sta- 
tion to have the fan belt adjusted, 
discovered that his radiator was over 
Is heated. Upon 
investigating, he 
found that,’ the 
fan had been 
moved, 0 that 
the blades had 
cut a clean slice 
through the rae 


tire tape and 
shellac, as in Fig. 
7. This lasted 
hose was no longer 
serviceable. ‘The same method can be 
adopted for protecting the radiator hose, 
not only against cuts, but also against 
the injurious effects ‘of oil and heat. 
You will find that radiator hose so 
protected will Inst twice as long as an 
‘unprotected hose,—G. A, L, 


until the rubber 


2) KNOCK in high-compression gasoline 

engines can be foiled by lead atoms, 
which capture electrons before they can 
start an explosion, according to a new 
theory advanced by Prof. G. L. Wendt, 
head of the Department of Chemistry in 
Pennsylvania State College. ‘The func- 
tion of anti-knock compounds, such as 
tetraethyl lead, the professor explains, 
to absorb these electrons ‘and. prevent 
too rapid spread of the flame. 

Tt has been shown that one part of 
tetracthyl lead in 1300 of gasoline causes 
‘8 marked suppression of knocking. 


dune, 
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How to Silence Spring Squeaks 


Neglect of Oil Brings Bumps and Breaks—Attention to Oil 
Gives a Smoother-Running and Longer-Lasting Car 


HEN the wet and muddy days of 
pring are past, it is time to give 
the car a good oiling, for all the 
water that has splashed around it has left 
many spots of rust, some seen and a great 
many unseen, ‘These rusty spots slow up 
the car's action in various ways, and form 
the nucleus of a hole or a break at sou 
future day. 

Among the parts of the ear that require 
the ollean’s attention are the springs 
‘This job can be done in your own 
garage or sent to the repair shop. 

If done at home, the following is 
the procedure I employ: 

First, it is necessary to separate 
the leaves of the springs, and this is 
accomplished easily with a jack and 
‘a wooden block, The car is set in 
the door of the garage so that one 
end of the block will rest on the 
wheel hub and the other end 
against the upper frame of the door. 

‘The juck is placed under the 
frame of the car to lift the weight 
off the springs, which forces the 
leaves apart. ‘With kerosene and 
putty knife the surface rust is 
removed, and there should be in- 
serted between the leaves a piece of 
wrapping paper, saturated and 


ie Gahtened, the Teaver are deawa apart 


smeared with graphite grease. Each of 
the four springs is treated in this manner. 

‘The car then is run in this condition for 
‘at least a month, giving the graphite- 
‘greased paper every chance to work the 
graphite thoroughly into the rusted 
surfaces of the springs. 

At the end of a month the block-and- 
jack method is used to separate the spring 
leaves for the removal of the graphite 
voated inserts, 

Before closing the springs, work addi- 
Vional graphite grease into’ the spaces, 
using the blade of a putty knife. 

After treating all the springs to the 
second lubri it 
car is driven for 100 miles or so. 

‘edges of the springs should then be wiped 
clean, washed with a rag and kerosene, 
preparatory to painting. 


By George A. Luers 


werent te ee nas 
Bess este mae 


for lubricating springs, among them a 
spring-leaf spreader, made somewhat like 
aC clamp with ‘pointed jaws. This 
spreader is used most frequently when the 
car is mounted on a platform, where the 
mechanic has free access to the springs. 
In use the leaves are separated, first 
having been washed with kerosene and a 
sti brush. ‘The mechanic then applies a 
graphite grease between the leaves, using 
& putty knife to spread it thoroughly on 
all the contact surface. 


the surfaces of the leaves. One penetrant 
oil containing suspended graphite leaves 


Fs'small quantity is applied to 
rs of the spring, one side only, It 
rough to the opposite side, eutting 

ise rust on the blades, and leaving & 
deposit of graphite. ‘The liquid ele- 
evaporates alter having earried the 


rings or 
the Chorouglas tf the Work, When the 
ceri deen ont inte te rain ert 
cover water-soaked roads, it is only a 
short time before the best lubricated 
spring will again accumulate rust 
pay py 
i re 
date sequast od for ohtany Kove 
odseed Yorker tppat 
3B eviom for attaches 
to the springs. ~'These 
Sardem 0 esonaed ts 
supply a constant flow of 
Sit Among these fob 
cators are metal cup 
feeds, The up usually 
tontains felt or outer ll 
Sbvorbenty whieh wll 
hold a quantity of oil. 
Fel ned spring 
covers are made as but- 
toned or laced sleeves, 


‘Phe ining In sotsrated with ol 


surrounding the spring for almost its 
entire length. The felt lining of the 
cover is saturated with oil, and not only 
does it lubricate the spring, but also it 
‘excludes dirt and water, thus lengthening 
tthe life of the spring. 

Some special types of springs on the 
market contain oil duets to place the 
lubricant between the leaves. 

Another type of spring contains in 
each leaf a small depression, pocketing 
felt oil pad. An oil hole through the leaf, 
at the place of the oil pad, permits of 
replenishing the oil periodically. 

It may not be advisable to remove a 
sset of good springs to replace them with 
these special types; but when springs 
‘break, it is advisable to give consideration 
to the installation of an improved s 
suitable to your make of ear. 


Home Comforts for 
the Auto-Camper 


Prepare Now for Summer Trij 
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Tools You Need to Build Your Set 


There are a few of them that are very essential for the 
radio beginner—How to select the right equipment 


MATEUR builders of radio receiv- 
ing sets fall naturally into two 
claases—those who build because 

they want a radio receiver, and those who 

build mainly for the pleasure they derive 
from the use of tools and as a test of their 
mechanical skill, 

Obviously, the requirements of the 
two kinds of radio builders differ widely 
as to equipment, yet there is a definite 
minimum below’ which neither class of 
amateur ean do any business, so to speak. 

To begin with, let 


By John Carr 


carefully at the proper distance from the 
‘edge indicated by the ruler, which then is 
shifted around to the other edge and 
again held approximately parallel and 
touching the pin. ‘Then the pin is slid 
along the ruler to the proper distance 
from the second edge and held in this 
position while the ruler again is shifted 
‘back to its first position and the measure 
ment rechecked, Accuracy 


accidentally drill a hole a bit out of center, 
‘2 small rattail file can be used to enlarge 
the hole on one side so that the screw will 
gothrough. ‘The family toolkit probably 
includes ‘two or three files in. various 
‘stages of uselessness due to rust. ‘These 
ean be augmented by a rattail fle and one 
good three-quarter-inch flat file. 

Most radio dealers today carry wooden 
baseboards, But if, in addition to drilling 
the panel, you haye to cut the baseboards 
to size, then of course you will need a 

small wood saw and 


us assume that ‘you 
are about to build 
your first radio, re- 
ceiving set. The 
problem of what tools 
you will need is gov- 
‘erned largely by your 
decision as to what 
type ot radio receiver 
you intend to build. 
If you buy one of the 
complete kita that in- 
cludes drilled and 
engraved panel and 
all of the necessary 
parts down to the 
last screw, your tool 
‘equipment can be very 
imitod indeed. In 
fuct, for the proper 
‘assembly of most of 
the kits you will re- 
quire only a screwdriver, a pair of wire- 
cutting pliers and a soldering outfit con- 
sisting of a soldering iron, wire solder of 
the rosin core type, and soldering paste, 

‘The next step up from the assembling 
of complete kits is the building o 
receiver from published plans and 
tions, which you follow as closel fs ¥4 
ean without introducing changes of yg 
‘own in the design. 


'UCH work requires, in add 

‘equipment needed for assembling kits, 
tools with which to lay out and dril the 
hecessary holes in’ the ‘panel. This. is 
assuming, of course, that plans you intend 
‘to follow do not include the winding of 
special coils or any mechanical construc- 
tion other than drilling the panel and 
assembling standard parts. 

“Any panel layout that does not include 
switch points can be made with plenty of 
accuracy, using no other tools than a 
schoolboy’s ruler and good-sized pin or a 
pencil. Such instruments as require ac. 
curately placed holding screws are prac- 
tically all supplied with a paper templet 
for use with the afore-mentioned pin after 
the location of the center for the shaft 
hole has been determined with the ruler 
and pin, 

‘The location of each hole in the panel 
is given from two edges. In using the 
ruler and pin or pencil method, the ruler 
is laid approximately parallel with one 
edge, and about the distance specified 
from the other edge. The pin is held 


‘The Tools You Need Most 


within 1/32 of an inch is easy by this 
method, which can be used equally, well in 


‘the point of the center 
ned nail, into the 
panel by pressure alone. Only a slight 
dent is necessary to get the drill started. 

A small, light hand-drill brace and 
two or three drills, including No. 27, will 
be necessary to drill the holes. For holes 
larger than the size of drill that your drill 
brace will handle, use a 1¢- to 34-inch 
taper reamer held in an augur-bit brace 
that probably forms part of the family 
toolkit. This covers the tools necessary 
for panel construction. 


FILES are mighty valuable tools for 


radio. You will need one to clean up 
the soldering iron occasionally, and if you 


LIST of radio and toot manu- 


by the Institute of 
will be sent to you on 


request. "Address the | Popular 


sandpaper. 

Eyenafter theradio 
receiver is completely 
wired and ready to 
put into a standard 
size cabinet, you still 
hhave use for tools in 
coder to cut an open- 
ing in the back of the 
cabinet to fit the 
‘small panel on which: 
are mounted the bind+ 
ing posts, How to do 
this seems to be a 
problem. that proves, 
a sticker to many 
now radio fans, judge 
from the botchy’ jobs 
0 often seen, 

‘There is just one 
tool that is. really 
suitable for this job. 

keyhole saw. 
Ned, one at each end of 
Pro diagonal corners of the oblong. area 
that is to be removed from the back of 
the cabinet. ‘Then the four sides of the 
oblong are sawed out with the keyhole 
saw and the corners where the holes were 
can be filed out square. 

‘The radio beginner can, of course, take 
fone of the many lists of radio tools that 
have been published, and purchase every 
item right at the start, but it seems to be 
more sensible to buy just the tools you 
need as you go along. After you have 
Duilt your second or third radio receiver— 
and few radio fans are satisfied to keep on 
using the first set they build—you will 
find that you have a complete and work- 
able tool equipment exactly suited to 
Your own particular ways of working. 


F BY chance, the radio construction 

bug really bites you and you graduate 
from the beginner's class into the circle 
of radio fans who take real pride in 
turning out beautifully constructed seta, 
you will wake up to the possibilities of 
‘the many new, specialized tools constantly 
being put on the market, which are 
designed to make fine work possible for 
the man who is not an adept tool-user. 

Long, skinny screwdrivers to reach the 
hard-to-get-at screws, special socket 
wrenches, wire-benders, coil-winders, and 
a host of other useful articles now tempt 
the dollars from the pocket of the en- 
thusiastic radio fan. 


It is what 


” 


view of the three 

Emplier. showing 
rangement of parts and simple 
‘wiring Al! pars oe lettered moa 
jambered to! correspond with the 
‘agra for wiring shown below 


ERE is an au 
amplifier that is 
simple to con 


struct and yet gives re- 
markably perfect repro- 
duetion of the music and 
voices. Iti arranged s0 
that it ean be added to 
the one-tube receiver 
described in last month's 
ismue or to any other 
good detector circuit. 
‘The method of volume 
control ix somewhat novel and helps to 
make the wiring easy. With this control 
you can get maximum strength on weak 
‘signals, and yet merely by turning one 
knob you can regulate the strength of 
local broudeasting to any intensity de- 
ssired without change in the quality. 

An open cireuit jack is provid 
connecting the loudspeaker, bec 


place of the loudspeakes 
[volume control will redu 
strength from the amp) 
where head phones 
fortably. 


(LHS, ampliser will operate perfectly 
with any standard type of storage 
battery or dry-cell tubes, but the storage- 
Ibattery tubes will give more volume, of 
leourse. 

Resistance-coupled audio amplification, 
jas used in this amplifier, combines the ad- 
vantages of transformer coupling in the 
first stage with the high quality reproduc- 
Ition of two additional stages, which are 
‘coupled by means of resistances. In ad- 
dition, the arrangement is particularly 
\good for amateur construction because 
Ithere is no chance for the disagreeable 
lhowis and squeals that often result when 
lonly transformers are used and the wiring 
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How to Build 
a Clear Toned 


Audio 
Amplifier 


You Can Hook this 
Up-to-Date Unit to 
Your One-Tube Set 


By Alfred P. Lane 


is not carefully laid out 
If you already have 
built “the one-tube re- 
ceiver described in the 
May issue of PoruLan 
SciENce MoTHLY, this 
\| amplifier ean be added 
as aseparate unit. The 
method of connecting it 
will be deseribed under 
the wiring directions, If 
you have not yet built 
the ot 
then it is easy to com. 
bine the panel layouts on 
a T-by-24-inch panel to 
make a complete unit 
General directions 
will be given showing 
how to connect the amplifier with any 
detector circuit. 

The following list of parts covers the 
necessary items if you build the amplifier 
as a separate uni 

A—audio transformer; 

B and C—elip mountings for coupling 
condensers and resistances; 
F—vacuum-tube sockets; 


istance, from 10,000 to 


1 filament switch 
J—open-cireuit jac 
K—panel, 7 by 12 
L—baseboard, 634 by 114 inches; 
‘M—binding-post panel, 34 by 4 inches: 
pana O—fxed condensers, 006 


‘wil prove very help 


Sune, 1928 


P and Q—! 
(100,000 ohms 

R—grid leak, 1 mogohm; 

‘S—grid leak, 14 megohm; 

3 binding posts, brass brackets, bus 
wire, et 

Any standard audio-frequency trans- 
former can be used at A, but since the 
quality of reproduction of the whole unit 
depends entirely on the characteristics of 
the transformer you use, it is false 
economy to buy a cheap, low-grade audio 
transformer. If it ia necessary to count 
the pennies, get the best audio trans- 
former you can buy, then save on the 
‘other parts, 


ed resistances, .1 megohm 


HE clip mountings B and C are conve- 

nient and ean be purchased complete, 
‘or you can use any of the standard grid- 
Teak’ mountings for the resistances, 
and then solder the coupling com 
dengers into the circuit, as shown in 
Fig, 1. 

‘The rheostat C can be of any stundard 
type, either wire-wound oF graphite di 
Use n 6-ohm rheostat for standard storage- 
battery tubes, or 1}4-volt dry-cell tubes, 
and a 10- to 20-ohm rheostat for 3-valt 
ry-cell tubes. 

Use your own judgment about the 
rest of the apparatus. 

‘After you have all the parts, the first 
step is to lay out and drill the panel 
according to the diagram shown in Fig. 5. 
If you use single-hole mounting instru 
‘ments, no holes other than those shown 
will be necessary. To avoid scratching 
the panel it will be a good idea to lay out 
tho positions of all the holes on a piece of 
heavy paper the exact size g 
and then paste the pape 
with ordinary library paste, 
ean be drilled right throu 

They have ben, center 
all 


careful to have the ‘to which the 
panel is to be fastened as square as 
possible so that the panel will stand at 
right angles to it. ‘The panel can be 
used as a pattern for laying out the holes 
in the baseboard for the screws that pass 
through the panel. 

‘Aer you have the 
panel mounted on the 
baseboard, and the in- 
struments’ fastened to 
the panel, study Figs, 


6—Side view with three tubes ta place 
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‘ments for dling holes for the instramcot 


5 


1, 6, and 7 and fasten the transformer A 
and the other pieces of apparatus to the 
baseboard. Place the sockets D, E, and 
F with the filament terminals toward the 
panel K. ‘The transformer A should be 
fastened down with the G and P terminals 
toward the panel. This also is true for 
the resistance coupling mountings Band 
C, You now are ready to start the 
wiring. 

From binding post No. 1 run a wire 
‘over to one terminal of filament «witch J, 
‘and bend this wire so that you can solder 
it also to the F terminal of mountings B 
and C. Run a branch from this wire 
over to the F terminal of transformer A. 
(See Figs. 1 and 7.) Now connect the 
nearest terminals of rheostat Gand vari- 
able resistance H together, and run a 
branch from this wire down to the other 
terminal of filament switeh J. 

Next connect wire from the remaining 
terminal of rheostat G to the left-hand 
filament terminal of socket D (aa seen 
from the rear) and run branches to the 
left-hand filament terminals of sockets E 
and F, (See Figs. 1 and 7.) Connect 
the remaining filament terminals of sock- 
ets D, E, and F together and continue 
the wire over to binding post No. 2. ‘This 
completes the filament wiring. 


'ONNECT the G terminal of trans- 

former A with the G terminal of 
socket D. Connect the @ terminal of 
mounting B with the G terminal of 
socket Hand then connect: the G terminal 
‘of mounting C with the @ terminal of 
socket F. 

‘The P terminal of mounting B should 
be connected with the P terminal of D. 
Run a wire from the P terminal of mount 
ing C to the P terminal of socket £ and 
connect the lower lug of jack J with the 
P terminal of socket F. Next, run a 
wire from the G terminal of socket D up 
to the remaining terminal of variable 
resistance H, 

‘Now run a wire from binding post No. 
8 to the B plus terminals of mountings 
and C, and run a branch from this wire 
over to the upper lug of jack J. This 
completes the wiring of the amplifier it- 

Co ee 136) 


Fig. 7—View of the ampltt 


from the top, clearly showing the wiring connections 
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Safety in Your Radio Wiring 


How to Avoid Dangers that Lurk in Loose Connections 


at least potentially—a source of 
danger and the greater the energy 
the more serious the danger. 

An innocent-looking storage A battery, 
for example, is simply a heavy box full of 
stored energy. Properly used, the energy 
will heat the filaments in your vacuum 
tubes for hour after hour until all the 
energy is used up. But something may 
ko wrong with the wiring. An accidental 
short circuit may release ina few mo- 
ments all the energy that is in the 
battery. And when this 
happens the result is usually 
trouble spelled with a big T. 

‘A friend of mine can 
testify to this fact, He 
knows, because it, was only 
Iuck that saved his house 
from burning as a result of 
‘8 sudden release of eneriy 
from a storage battery. 

He got the radio bug and 
bought a complete outfit. 
Like other newly made fans, 
he was anxious to get it into 
operation the first night, 
‘and 0 he hooked up the 
storage battery with seraps 
of bell wire left by an elec- 
trician who had fixed the 
doorbell, ‘Then he and his 
wife settled down to enjoy 
aan evening of music. 

For a while they listened 
to a concert and then 
disaster in the shape of playful black 
kitten stalked on the scene. ‘The kitten 
‘was curious as well as playful, and my 
friend, not realizing the danger, sut and 
watched the kitten climb up on the table 
And make tentative swipes at the wiring 
with its claws. At the third swipe the 
munic stopped, and about two seconds 
later there was a sizzling sound gett 
curtain in the window agai 
radio receiver was pl 
flames. 


AN ‘source of stored energy is also— 


F WELL insulated wire ) 
and the binding poss z 
tightly, there would been little 
chance for a short ci it 
sequent white-hot, 

Tt is also a good idb to place storage 
batteries underneath a shelf or on the 
lower part of a table so that there will be 
no chance for any metal object to drop 
on the terminals accidentally. 

‘There is little chance for serious 
trouble with B batteries of the dry-cell 
type because of their high internal 
resistance, They can, however, produce 
enough current to burn out tubes, as 
thousands of radio fans sadly testify. 

Storage B batteries are in a class with 
A batteries, as far as danger from fires 
caused by’ short circuits is concerned, 
80 they should be solidly wired and pro 


By Alexander Senauke, M.E. 


tected as carefully as possible from harm. 

‘The use of most types of electrical 
apparatus, including radio equipment, is 
subject to the rules of the Board’ of 
Fire Underwriters. If your apparatus 
is installed so that it violates some of 
the rules and you have a fire in your 


house, you will be 


If you buy 
of these devices, be sure that the 
instrument bears the stamp of approval 


You'll Want to Enter 
POPULAR SCIENCE MONTHLY'S 
Nei 


$10,000 Contest 


‘TURN 10 page 23 of this issue 


for the announcement of thi 
remarkable cash prise offer. Every 
body will want the fun and thrill of 
testing his observation and alertness 
with the eight “What's Wrong” pic- 
fures on pages 24 and 25. You'll 
find the rules af the contest on 
page 36. And, remembarancther 
set of eight contest pictures wil 
be published in each of the next 
three issues, 


isnued by the Board of Fire Underwriters, 
so that it will not affect your insurance. 

In previous articles, I have shown how 
the radio fan could experiment with 
various methods for using the electric- 
light current to replace the high-voltage 
B batteries. It was assumed, of course, 
that no radio fan would undertake such 
experiments unless he was thoroughly 
familiar with electrical wiring. For those 
who haye no such knowledge it would be 
better to employ a licensed electrician to 
do their experimenting for them or, better 

still, buy a complete B-bat- 
tery eliminator of approved 
type. 

‘There is danger in mon- 
keying with the electric 
power service in your house 
unless you know what you 
are doing. Usually thou- 
sands of horsepower are 
available in thestreet mains, 
and if it were not for the 
fact that all modern wiring 
must be properly fused to 
pass inspection, a serious 
fire would be certain every 
time a socket orswiteh went 
bad and short circuited the 
line. As it is, a short 
circuit of this type simply 
means that a fuse costing a 
few cents must be replaced, 
provided, of courte, that 
the fuses are of specified 
sizes and of approved type. 
And this matter of proper 
fuse size is one that ix re- 
‘sponsible for many’ fires. 

If a line is overloaded, for instance, 
and the fuses blow frequently, people 
hhave been known to use extra large size 
fuses or cut the fuse out of the line 
entirely. A person who does such a fool- 
hardy thing is in a class with the ignora- 
‘mus who tied the brick on the safety valve 
of a boiler to keep from wasting steam! 


SOME vears ago, I saw a trouble shooter 

from one of the power companies try to 
close up the jaws of the main fuse block 
connected with the line at the point where 
the power entered the building. ‘The fuses 
fitted too loosely to suit him, so he pulled 
4 pair of pliers out of his toolkit and pro- 
ceeded to operate on the jaws. The 
pliers shipped and short circuited ucross 
the leads from the street mains. 

Instantly there was a resounding report 
and a terrific flash. ‘The jaws of the 
pliers were fused into a solid mass in the 
wink of an eye and the fuse jaws were 
burned beyond repair. Fortunately for 
the repairman, the handles of the pliers 
were insulated so that he suffered no 
injury other than a bad scare, 

‘The possibility of a severe shock is 
always present when working with 
electrielight current, although the num- 
ber of fatalities due to shocks trom 
voltages as low as 110 are very small 
indeed. “You also may get a bad burn if 
your hand happens to be in contact with 
the wires where the short circuit occurs. 
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Unusual Sidelights on Radio 


in between t 
me in, New 
Iphia, is 


Inspecting a i its operator are shown at right 


ee AM 


AY 


Giant Tubes 
While most Ameri 


tuning the receiver 


Doll Broadcasts 


A New York station 
recently rebroadcast 
the program of an- 


four-tube 
iver and 
er instead 
of sawdust stufing 


different from that 
of similar tubes 
sade in the States 


By Jack Binns 


NDOUBTEDLY, one of the 

greatest advances in the radio 

fart has been the successful use of 
radio-frequency amplification, 

‘As woon as engineers really understood 
how the vacuum tube worked, they 
realized that amplification of the incom- 
ing radio signal before it reached the 
detector was highly important. In fact, 
it offered a method combining the adi 
tages of improved selectivity with 
siderable increase in the sensit 
the receiver to distant signals. 

Attempts were made to di 
radio-frequency receivers quit 
radio history, but the troubles 


that they prac f\svan- 
tages that were 
theoretically yosst 

With the there 


of all possible syst 
the liatener to get, 
Because of the 


increase in the signal strength. 
Unfortunately, however, untuned re- 
ceivers gave but’ poor resuits in the way 
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Useful Tips on Radio 
Frequency Sets 


of selectivity unless 
used with a loop, 
and while this was not 
important in the days 
of few broadcasting 
stations, the owner of 
such a receiver today 
hhas considerable diff- 
cculty in separating the 
hundreds of stations on 
the air. If the re- 
ceiver is designed to 
‘operate on an outdoor 
antenna, it will help 
some to cut down the 
length of the antenna; 
and if you use a loop, 
it will be well to try 
the receiver in different 


rooms and in different parts of thd same 
room. In many eases a position gan be 
found for the set that will imprdfe the 


selectivity to a marked di 
‘Among the early forms 


to adjust the potentiometer, such 
a reteiver will produce squeals that will 
interfere with the reception of his neigh- 
bors for miles around, and if the potenti- 
ometer is tuned too far the other way, the 
receiver will not be sensitive. 

Figure 2 shows the neutrodyne circuit 
invented by Professor Hazeltine. Receiv- 
ers using this circuit have proved markedly 
successful because they are easy to tune, 
are sensitive and selective. If you own a 
receiver of this type, the chances are that 
you will have no difficulties that cannot 
‘be traced either to mechanical or electrical 
defects or to imperfect neutralization. 

Improper neutralization in neutrodyne- 


How to Operate Them for Best Results 


type receivers is due practically always 
to differences in the internal capacity of 
various tubes. The tubes you buy with 
‘a new receiver may not have exactly the 
same capacity as the ones used by the 
maker when he set the neutralizing 
condensers. 


[FA new neutrodyne receiver squeals 
when you try to tune it, particularly at 
the lower wave lengths, try changing the 
tubes in the sockets before you take the 
matter up with the manufacturer. Some- 
times trouble along this line does not 
develop until months later, when you 
burn out a tube and have to put in a new 
‘one. Another tube may cure the trouble 
for you ean have your receiver re-neutral- 
ized for the new tube. 

‘There are, of course, a number of other 
successful radio-frequency amplifying cir- 
‘cuits, but just one rule applies to them 
all in regard to successful operation. 
That is to secure from the manufacturer 
4 booklet of instructions on the proper 
‘operation of the wet. 

‘The antenna system used with a 
receiver employing tuned radio-frequency 
amplification has much to do with the 
results. Because of the inerease in sensi- 
tiveness given by radio-frequency ampli- 
fication, such receivers do not usually 
require such long antenna as does 1 
simple regenerative set. 

Advantage of this ean be taken by hav- 
{ing two antennas, a long and a short one. 
‘Then you can shift to the long antenna, 
after the local stations have gone off the 

ind it will help you bring in distant 
stations. 

There is just one disadvantage in the 
popular five-tube receivers that use radio- 
frequency amplification. ‘They are too 
sensitive for use on local stations. 

In places where radio reception is par- 
ticularly good, the best method of receiv- 
ing local stations is to disconnect the 
antenna entirely. Some radio fans are 
so situated that reception without an 
antenna is difficult, if not impossible; but 
hardly any place is so bad that the local 
stations eannot be brought in with 
‘sufficient volume on an indoor antenna, 


| Roomy Auto-Trailer Camp — 


Built at Low Cost 


Is a Complete, Self-Contained 
Summer Home for a Large Family 
By Ama Barker 


| ‘OR real economy in camping, it 
‘would be difficult to equal the 
“trailer cottage” illustrated, which 
was built by T, J. Keary of Jersey City, 
N. J. It has provided a comfortable 
camp for wy many a8 ne pesooa—four ects 
adults and five children. q " trailer camp, set up for the summer, 
‘The use of a front-wheel assembly from cvs rived (above): the camp ready 


a discarded Ford car is the secret of thts cerrcd'on beset (orow) 


the cheapness of “its con- - 
struction, But it has several = ae 
other outstanding advantages weeks’ vacation, it proved 1 
It can be towed cally bys |p ] Table that Mr. Keary could 
light car any” reasonable dis- not reconcile himself to the 
tance. to the camp site, Te thought of towing. it. home 
furnishes in Itself ight floor nd spending the rest of the 
and a leakproof root, as well summer in town.  Instend, he 
tis a, nubstantial framework t parked tho trallar on & camp 
for ‘the canvas and for fly tite ‘convenient for commut- 
screens, if they are needed. ing and there his family and 
‘And, finally, it can ‘be ntored thelr frlends enjoyed outof- 
‘away ut the ond of the season doors living trom. the middle 
in any garage or barn without of July. until the last of 
the. travail” that ordinarily September at relatively 
marks the breaking up of triling cost. 
summer camp. . How the trafter is con 
Although it was built structed is shown plainly in the | 


merely to serve for a two 


ter 

eee 
sawed off about 4 ft, from the front end. 

nam cureaies | 


fou FRAME OF 
“CUT OFF ABOUT 4 
~ the ball end of the radius rods, which 
>> were bent upward. The ball was mounted 
in two standard radius-rod ball sockets 
‘bolted to the angle iron. 
‘The wheels were alined and fixed firmly 
in place by welding the steering knuckles 
to the axle. ‘The triangular towing rig 


(Continued on base 107) 


aneuesnon—\) 
EXTENSION FRAME “/ 


Usoeo cups [ , 


Where to Find This Month's 
Mechanical Features 


‘The Home Workshop 
Pages 79 to 84 and 88 t0 111 


‘The Shipshape Home 
Pages 112 and 113 


Better Shop Methods Department 
Popes 98 and 114 to 125 
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Children’s Backyard Railway 


Furnishes Endless Outdoor Amusement 
and Plenty of Harmless Thrills 


run freely and to protect prevents the car wheels from running off. 
the surface of the track, the A coat of paint that will harmonize 
wooden rails should have a with the green grass and vines, greatly 
metal surface. For this enhances the railway’s appearance. 
purpose discarded steel 

buggy rims are excellent if 
obtainable at a blacksmith 
shop or from a scrap-iron 
dealer. 


Mi in. thic 
By Harold N. Whitmore, ME. countersunk punched 
Enving been ont en 


8 THE source of pleasure and health- 
ful exercise to its small owners and 
their many friends, this backyard 

railway has been most successful. 

Acar, a station, an incline track leading 
from the station to a stretch of level 
track, and an opposing incline, are the 
essential parts of the system. All 
sary working dimensions and h 
sizes are given on the drawings, 
may be varied somewhat. ty 
builder, ‘The lattice-work 
either plastering lath or 
lumber. It serves as ornai 


The archway, 0 


‘The axle in 1-in-round cold-rolled steel 
dealer, If be stock and ia clamped tightly to the under 
obtained, any’ fan be frame. ‘The wheels turn on the axle. A 
shaped ater steaming Mp 3/16-in. cotter-pin, backed by a washer, 


ee D) 


TRICK PLAN 


ERA a FS | 


Por fe aot wh Bonne aot OU oa 


earn 'STATION- SIDE ELEVATION 


ex BEMion 


ATION nlooR seRveS 
mee 


orenins, 
ano wooo ciraT far wien arce 
SO haw AXLE Haat 


(WHEELTURNS OW ARLE) 


secon wee 
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How to Finish Home-Made Furniture’ 


If you have a hobby for making cab- 
inets, furniture, porch swings, radio 
boxes, etc., you will find our book on 
‘Wood Finishing invaluable. Natur- 
ally, you want to give your handiwork 
a beautiful finish. Our Book gives 
complete instructions. It tells how to 
stair, wood artistically—how to remove 
old paint and varnish—how to secure 
a beautiful enamel finish. 


FREE-25¢ Book on 
Wood Finishing 


This book gives complete instruc- 
tions for finishing all wood —hard 


It tells how inexpensive soft woods 


Be. may be finished so they are as beau- 


or soft—old or new. ° Explains just Paaenk tiful and artistic as hard wood. 
what materials to use and how to runsirune Includes color charts — gives cov- 
apply them. This book is the work of — ering capacities, etc. Contains 
experts—illustrated in color. Con- % practical suggestions on making your 
tains a hundred wood finishing hints. FR adpeaes home artistic, cheery and inviting. 


Johnson's Wood Dye is for the artistic ase of all peg 
wood. It is very easy to apply—dries in four hours and es ‘outson Tso son, But. Ph, BM 
will not rub off or smudge—penetrates deeply, bringing 
out the beauty of the grain. Made in 17 beautiful 
shades, among the most popular of which are: 
123—Dark Oak 131—Walnut 
129—Dark Mahogany —_126—Light Oak 
127—Brown Mahogany 124—Golden Oak 


Order Johnson's Wood Dye from your dealer by name 
and number. 


S. C. JOHNSON & SON, RACINE, WIS. 


“The Wood Finishing Authorities” << 


© This seat on « radio of “ool advertinement signifies the approval of the INSTITUTE OF STANDARDS. See pase 21, 


MY DEALER IS. 


My Name, 


‘com. 
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Gateleg Table Constructed on Simple Lines 
Its Spiral Legs Are Made with a Few Hand Tools 


As this process was described in detail 
in an earlier issue of POPULAR SCIENCE 
‘MonTuLy, and as it is, indeed, fairly 
obvious how the work should be done, 
little more need be said about the con- 
struction. The dimensions for the 
‘various members of the table are shown 
in the drawings. Eight brass or steel 
table hinges in the 1}¢in. size were 
needed for the leaves and legs. 

‘The table was stained mahogany and 
given two coats of varnish. 


Second hand piano benches provided the woot 
for the top of this attractive gateleg table 


By Rufus E. Deering 


‘AKING a gateleg table | with 
hand-turned spiral legs i not 
difficult even for the ama 

has only ordinary tools at his dis 
When finished, it will serve as a beat 
piece for the living-room or libray, 
‘ean be used in many places. 

‘The top of the table 
and 48 in, long. For 


‘was laid out 


2 “Des 
‘and left square; the rest 
into a hand-turned spiral. 

to be made spiral first_was 
found with a drawknife. ‘Then 
‘was marked by wrapping a strip. 
‘of paper spirally around the leg. A groove 
‘was cut along this spiral with a saw, and 


2 REQUIRED: 
= aS ee 
the excess wood was removed with the 


2 = 
BLOCK GLUED 0 
edge of a wood rasp. Finally the spiral GATE LES FRAIL FOR FASTENING TOP: 
was xanded smooth. Dimensions of the table and details of legs, rails, hinged joints, and top fastening blocks 


Ornamental Flower Arches for June Weddings 
By Edwin M. Love 


the height about 7 ft. 
of any given strip 


fia ctrving with a single piece, 50 

It the trussed ee illustrated WEXT he vole 
Pieces of 34-in, screen ie 

and 34 by 3 in, pine UstSes'n beat wo shape before te romain: 

‘Conti om be 110 in piece sad the tring bracing ee sade 
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—what it should be 


- in the saw you buy 


HERE must be no 
question about the 
steel in the hand saw you 
buy; there need be none. 
The different good qualities of 
several steels must combine in 
Disston Steel to make its 
‘Stronger than the steel beams 
which support great buildings; 
And tough as the armor-plate 
that protects a battleship. 
It must sharpen toa razor-keen 


edge; 

Be hard, like a bank vault’s 
door; 

Be springy as the main spring 
of the finest watch; 

And polish like a precious 


metal. 
Henry Disston made the first 


crucible saw-steel to be melted 
in America. It made better saws 
than had ever been known. 

Today it requires 3600 work- 
men and 68 factory buildings to 
supply the world’s demand for 
saws of Disston Steel. 

For Disston Steel, in “The Saw 
Most Carpenters Use”— 

Gives you a saw so tough and 
keen that its teeth stay sharp 
and it cuts with ease— 

‘A saw whose strength means 
clean, straight sawing for years— 

A shining blade that runs 
smoothly, easily, speedily, no 
matter how deep the cut. 


The nearest hardware store 
has your Disston Hand Saw wait- 


ing for you. 

Strong, tough, springy, hard, 
sharp—it waits to show you how 
Disston Steel and Disston Work- 
manship have made a better saw. 

To show you cleaner, truer, 
faster cutting —through years of 
usefulness—whether you are ex- 
pert in the use of saws, or not. 

You will do better work than 
ever before, when you have made 
it yours! 


Hardware dealers the world around sell Disston Saws, Tools, and Files 


DISSTON 
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Safe and Workmanlike Methods of 
Installing Service Outlets 


By Leroy S. Foltz 
Professor of Electrical Engineering, Michigan Agricultural College 


HEN a new vacuum cleaner, per- 
colator, toaster or other electric 
appliance is purchased, it fre- 

quently becomes desirable to add one or 

more electric outlets at convenient points 
in the home. 

Before a property owner alters the 
wiring of his house he should inform him- 
self as to local regulations covering wighhg. 
‘The National Board of 
writers, Chicago, Il., publi 
will prove helpful by indi 
types of construction. 


Some atfenfon should be given to the 
positions @f various pieces of furniture, 
{or afver an outlet is installed itis too late 
to discover that the piano will stand in 
front of it. 

Having determined the approximate 
locations of the receptacles, examine 
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wall construction to see how the wires 
will have to be brought in. ‘These cir 
cuits must be independent of any switches 
controlling. li 


a the open type, it may be 
Teodiy. to, toee pale of Hv 
t suitable 


the new circuit, but if the wiring ix in 
conduit or otherwise concealed, it will be 
more difficult and may require some 
simple testing. 

For performing these tests, obtain 
from your dealer in electrical supplies 
“‘weather-proof” socket. ‘This is of porce- 
Jain or composition and is supplied with 
two short insulated wires. Into the body 
may be serewod a lamp globe, 

‘To test with this, simply apply the tips 
of the wires to the copper in the wires in 
question after raising the insulation as 
illustrated. After testing, bind down the 
flaps raised on the live wires with a few 
turns of friction tape. In raising the 
flaps with your knife, do not hesitate to 
ceut right down to the copper core; you, 
will receive no shock. Neither will you 
receive a shock from the weather-proof 

(Continued ow pose 103) 


How to Construct 


an Adjustable Miter Box at Low Cost 


By Roy GC. Bradbury 


for a small sum. It also is essential that 
the uprights be square with the adjustable 
plate to which they are riveted at the 


blade by 
hese pieces form the saw 
guides, and should bewear- 
resisting. 
The center bearing of 
the adjustable plate also 
around almost any blacksmith, i 
shop. ‘The entire cost was ¥85 cents, 
including payment for some machine 
work on the saw guides. 
In lieu of the channel-steel uprights for 
saw guides, a piece of 14 by 1 


center of the plate and 
drilling and reaming both 
pieces so that a Ford 
spindle bushing will barely 
start into the hole. The 


may be bent to the desired shape and 
squared up—this is very important—on a 
shaper. A machinist will do this work 


et oven CRop 
Sout MOLES AT 
e BAK 


bushing then is pressed in with the vise 
after which it is sawed, filed flush with t 
bottom of the plate, and reamed to fit 
Ford spindle arm bolt. 

‘The curved slot in the plate ix seribed 
with a 2-in. radius from the center hole, 
A-series of 34-in. holes is drilled and tl 

(Continned on pase 100) 


Wnts 
STATIONARY PLATE 


SeINDLE BOLT ]. 


TCR WASHER AND) 
ots 


sal ouive 


Working Details 
Wooden framework, edjustable 
plate two types of saw guides 
Shed their supplementary ‘parts 


BLACKHAWK 
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Old Bill Repairs a Press 


He Draws Together a Casting with Heated Rods 


By James Ellis catalog that gave, the capacity of 
Machine-Shop Superintendent the machine." Old Bill took the 
= print out to the press and verified 
” Frases is on the wire tome of the dimensions. He mes 


said the Big Boss to Old Bill sured the dies and the thickness of 
Ho is in a fx, so he tells me, the steel used in them. 
‘The press in his new can factory has Returning to the office, he ealled 
broken, and he wants you to go over ‘shop on the phone, related the 


to see what can be done.’ ation briefly to the proprietor, 

Old Bill replaced the hat he wore J fand asked for one of his machinists, 
about the shop with another of later r “That you, Watkins?— Ye 
vintage and gave a final look about , want you to get the electri 
the ahop before leaving. ‘Then some 3y-in. drills, and some gouges, 
he threaded his fivver through fand come out to the Burrows plant. 
the traffic in the center of the Tam out here now. We shall have 
town and was presently on his to make some holes in a big, casting. 
way toward the industry that Tlexplain when you get here, 
Me Fenguion managed. Better get young Evans to 

je was a new plant on the =} come with you." 
outskirts of the city. Mr. A x ‘Old Bill found that the press 
Ferguson had come from an- was rated at 80 tons pressure, 
other section of the country, He made a little calculation. 
fand if his ideas were not new, “T don’t see how that could 
they were at least different have broken in ordinary. serv- 
from Old Bill's. He was in the yard oom. He seemed to ice,” he said. “You must have left a 
when Old Bill arrived. ‘other machines in the wrench in there!" 

“T certainly am glad you could come “I thought so, but the men said not,” 
right over," he said with an engaging h Mr. Ferguson replied.“ When we took it 
smile, "We have got ourselves in H apart after the accident, there appeared 
meas this time.” to be nothing.” 


ing for a nice problem, he. fice and we'll he was familiar. He turned to the page 
appointed, The found and the maker's giving the area of bolts at the root of 
stamping press for the thread. 
Something had gor» f Let's see—four bolts. ‘That would be 
‘was broken near * : 40,000 pounds on each’ bolt. Ought to 
load each one to about 16,000 pounds to 
the square inch. ‘That would take 214 
square inches.” " He looked at the table. 
“A two-inch bolt has 2.3 square inches at 
the root. Not enough. Better use 2}4- 
inch, which has 3.7 square inches. Have 
exactly,” Mr. Ferguson to make holes for 23¢inch bolts. Now 
i for the top.” 


If the machine-shop sop “T thi ld Bill spied a handbook with which 


old Bil OEP BILL ha heard the shop's truck 
Inconically suggested. ‘come and io 0 often that he could 
Why. it wil take six weeks to get recognize its peculiar rattle. "He knew 
one here!” “objected - Ferguson. “We | that it was Watkins and the helper from 
couldn't. stay shut down’ that long! the shop before the office door opened. 
Surely you can do something! Can't you “There is a. nice little job ahead of 
weld it? you,” Old Bill said. ““Come along, and I 
“Too big,” Old Bill said, “and 1 don’t will tell you about 
believe any kind of a weld would hold ‘They went out to the machine, Ale 
there, Anyway, I would not want to z ready some of the plant employees were at 
talce the chance: work getting the flywheel off and out 
Well, how about putting a splice on of the way. 
it, ike thoee up there?” Mr. Ferguson “Tam going to put four rods around the 
pointed to the joints in the timber c 
trusses of his build : 
‘Old Bill shoole his head, but moved Mi “iind' in the chatieeation of the 
closer to the machine for another examina- Better fethods: Department 
tion. He looked at all sides of it. ‘Then pore As eee ot 
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Why 
Do Mechanics 
Call 
Starrett Tools 
Their 
Best Friends 


» EEN 


Black Enameled Frame Micrometer 


A justly popular number 
from the Starrett Line of 
over 2200 Fine Precision 
‘Tools. This Micrometer has 
the Black Enameled Frame, 
Decimal Equivalents plainly 
marked on the thimble and 
is furnished with or without 
Ratchet Stop. 


You can buy this Starrett 
“Mike” from any good hard- 
ware store at a very attrac- 
tive price. It is accurate, well 
made and will give you years 
of reliable service. Your 
choice of 1, 2, 3, 4, 5 and 
6-inch sizes, singly or in 
sets. 


See pages 142-181 in the Starrett Catalog No, 23 “W" for description of the very 
* complete line of Outside and Inside Micrometers made by The L. S. Starrett Co. If 
dealer cannot supply you, write us and we will send you a copy at our expense. 


THE L. S, STARRETT CO. 


Worll's Geet Tealmaters 
Monnfacinen of Hackasws Unescelle 


ATHOL, MASS. 
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Gece or Maintaining the “Kick” 


in Your Motor-Boat Engine 
By Carlos deZafra, M.E. 


Consulting Naval Architect and Marine Engineer 


TheAll-W ork, All-Year File 


For sharpening tools, knives, 
etc.; for radio work; for filing 
steel, iron, copper, fibre, hard 
rubber, wood,etc,, 
get a Plumb All- 
Work File. 

Files anything, 
sharpens every- 
thing. Two files 
anda handle, allin 
one, with sheath 
to protect teeth, 

Carry it in your pocket, your 
tool kit, or car. You'll wonder 
how you ever did without it. 


FAYETTE R. PLUMB, Inc. 
© swig James street Philadeiphia 


‘ANY of you, no 
doubt, have noticed: 
at motor-boat 

| shows the beautifully 

ished and polished engines 

‘on exhibition. You surely 

‘were impremed with the 

effective displays. Perhaps 

they reminded you of your 
own engine because they 

‘wore 20 different. You 

thought they were all 

“dolled up" for exhibition, 

| but that in netual practice 

engines were meant, like a 

Sunday-school boy on weekdays, 1 

be as unkempt as circumstances perry 
‘That is an error made by tl 

of small-boat owners, and it 

engine troubles. It 

Jack of cleanliness, 

the engine tuned 

installed below 

in the bilge, 


fed thin time of the year we are 
plating putting the old boat into 
in and wondering if we 


to crank and crank and crank and then 
call it a day until the next week-end 
affords opportunity to crank again. This, 
| of course, presumes we are enthusiastic 
enough about motor-boating to do our 
‘own “fitting out” and overhauling. Any 
one can let a yacht-yard do the work, 
but it takes a real boatsman to do it 
himself. 

‘Marine engines as built to-day are very 
nearly foolproof. When a motor fails to 
“‘mote,” the troubles usually are traceable 
to carelessness somewhere. For instance, 


old wiring with worn insulation may be | 
the cause of a short circuit; likewise, 
wiring that runs along the bottom of the 
bost through the bilge water; also, 
hastily made connections that readily 
become loosened through vibration; or, 
when making connections or splicing 
Wires, failure to scrape the contacting 
surfaces until they show bright metal, 
free of all trace of corrosion or insula: 
tion. All these things presuppose the 
battery to be in good condition, that 
the magneto gives a good fat spar 
the proper time and, likewise, that 
‘the valves are properly set. 
Spark plugs area source of 
frequent difficulty. Carbon de- 
posit is one trouble. This is due 
‘to improper combustion 
of the fuel, to poor grade 
of oil, or to both. Car 
‘bon not only interferes | 
with the sparking of the 
plugs, but, allowed to 
remain and accumulate, 
will bake hard on the 
valves and” piston 30 
that overheating of the 
motor and pre-ignition 
may result. Carbon 
should be removed pre- 
ferably by scraping 
down to bright metal. 
Te may. be more Inbor! 
ous than using com 
fod, which 1 personally do not favor, 
* burning it out by the oxygen method 
jas practised in garages and motor- 
repair shops. Oxygen burning is the 
quickest method, but objection is based 
‘on the likelihood of pitting and warping 
the valves and especially of warping 
ypistons if they are made of an aluminum 
composition, 
‘The carburetor requires much less at~ 
tention than it unually receives. when 


Pat_» “Gasoune ovenriow 
—"GRANS OVERBOARD) 
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Music Master Makes 
any good set BETTER 


Music Master transforms mere radio reproduction 
into artistic re-creation. Mere assertion? No! Plain 
fact—because: 


"Ti pisno’s sound board, the violin and ‘clo, and Musie 
Master's amplifying bell are all of wood—because wood 
produces natural tones. 


Heavy cast aluminum eliminates over-vibration, develops 
sound without distortion and imparts a unigue tonal brilliance, 

toad Yt 0 5 ‘This balance of resonant wood and non-resonant metal pre- 
Model V1, 14" Wood Rett £30) serves, reproduces and re-creates the natural qualities of 
instrument'and voice—and makes 


Music Master a Supreme Musical Instrument 

of Radio, for which there IS no substitute. 
Buy Music Master and be safe—buy Music Master and im- 
prove your set—bu! laster and exchange mere radio 
receiving for the artistic enjoyment of radio re-creation. 


{Music {Master Corporation 


Makers and Diseribusors of High Grade Radio Apparatus 
Tenth and Cherry Streets 
Chiegs PHILADELPHIA Piasbureh 
(Canadian Factory: Kitchener, Ontaria 


asier 


REPRODUCER 
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TRIMO 


The Master Tool 
for Home and Shop 


tor, householder ‘or ha 
dy" man who has a 
‘TRIMO Pipe Wrench in 


his kt, possesses 2 mas. 
ter tool of a thousand 


find one snes 

While the TRIMO 
equth a fo cent more 
than ordinary wrenches, 
‘consider how much more 


TRIMO offers you: (1) 
an INSERT JAW in 
the handle which can be 


replaced for afew cents 
when wor "oats (2) 


speeat NUT GUARDS. 

it keep the wrench in 
Perfect adjustment in 
Close. quarters or when 
ie lay the tool down: 


So 
om ncaa 
rca 
ohare 
Ronee Anh 
Sie" SOB he 
Speen ot 
iO a 
Meedearerai saa 
aceartiy 
iso oe 


‘TRIMONT MEG. CO. 
ROXBURY, MASS. 


America's Leading Wrench Mokers 
‘for Nearly Forty Years 
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Making a Doweled Butt Joint 


Methods to Follow when 
You Build a Table 


By Emanuel B. Ericson 
Noted Manual-Training Authority 


After the pieces have 
1 teem squared, the fst 
steps waging center Ties, 
for the dowel holes. Do 
the ening feom the 

marked ates. Mark the 
fail fist; then react the 
toee for marking the les 


3 Marking the centers. 
finishing nail is 


5 Making dowels (at left). If not 

purchased ready made, thewooden 
H} dowels must be made of straight: 

‘grained hard wood. Split the rough 
pieces and plane them as shown or 
fnake a wooden block with a ti 
‘angular groove to support the wood. 
‘A dowel plate also may be used 


6 Testing the joint (at right). The 
dowels are cut to length and pointed 
slightly on the ends. If they St the holes 
very tightly, it is well to run the plane 
‘over them to make a narrow flat surface 
or make a saw kerf their full length. This 
fllows the pocketed air and surplus glue 
to escape and lessens the chance of the 
‘wood’s splitting. Use a small brush or a 
stick slightly less than the dowels in 
diameter to put glue in the holes. Then 
{insert the dowels in the raile. Glue the 
Joining surfaces, press the parts together, 
the clamps are in place, to see that the 


clamps have not been so tightened as 12 
distort the joints, which sometimes oceurs 


NEXEia tis picture series of wood, 
‘working operations will be a set of 


ocographs’ showing Mr. ‘Ericson'a 
Riethods for sharpesting ils cabinet 
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| 


POPULAR SCIENCE MONTHLY 


Raidiolar IME, that gers bx se 
‘ioe on the headphones. ond 
‘nearby wadions.on a louderesber 
Wich ewo Radiortons WD, 
and headphone ss || 


Small price for 
big performance 


—achievedin 


Radiola-m 


Radiol Ha, tor 

distance of the loud 

speaker. With foot 

Histo WD 

hendphoves and Re 

dtots Loudepeaker 
33 


@ 


How the 
Radio Corporation 
of America 
is Meeting the 
Responsibility of 
Leadership 


Ie has made America the 
radio center of the world, 


‘seven countries of Europe, 
‘ith Asia and with South 
‘America. 


It ha developed radio ship 
sera, and a shiprto-shore rar 
iio service that makes the 
high wens sale, and aide all 


thas thetechnical resources 

‘Laboratories for research 
thae not only carry on un~ 
‘easing experiment for the 
perlecting of Radiolan and 
Radioerons, but study che 
probleme of high power 
Commercial teanamietion, 
Std condict revearch into 
‘Crery phase ol adioyinevery 
field fm which it ean verve 
the nation. Tt is one euch 
‘aud dat has regulted in 
‘he tranaaisaion of pictures 
by radio. 


With is associates, the Rar 
dio Corporation of America 


| maintaine ten powerful 


broadcasting wations, whose 
ferve the whole 
Basiont WIZ, WIY, WY, 


By 
the development of Radio- 
trons, dhe sandard vacuum 
tuber of radio, i¢ has made 
Contributions of inestimable 
‘alae € radio progress. 


Ie has developed Radiola 
Super-Heterodyne and 
‘cher Radiolas, for the im 
provement of the quality of 
Rlome reception and the low- 
ering ofits cost. 


RADIO CORPORATION 
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a 


Ker 


Here are two thorough-going tools 
of real outstanding merit. Made 
for the eraftsman that buys the 
pest 


V & B Vanadium hammers are 
made from special V & B formula 
vanadium steel, and handled with 
the finest hand-shaved, second 
growth white hickory. " Octagon 
necked, and round faced—with a 
special’ non-slip claw, that firm! 
grips either a brad or'a spike, 


V & B Unbreakable Planes are 
drop forged-—not cast—from a 
solid bar of V & B super-sted. 
‘They stand the falls that would 
break ‘an. ordinary “plane. Fur- 
nished ‘with all vanadium steel 
blades and walnut handles, in the 
popular sizes you will want. 


‘They'll make a worthy addition 
to your kit—ask your dealer. 


of. 


ps 


hb ) 
VAUGHAN & BUSHNELL 
COMPANY 


a 


ib 
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* palming’ 


practising 
back of the hand 


ity 


a 
i 


ratte 
HH 
ieifel 


r 
tte 


i 
i 
i 


he Home 
Palming Clip Aid: 


By Kenneth }. Murray 


June, 125 
nop 


s in Card Tricks 


been mastered, the amateur 

iil find it easy to progress to 

cl involving the use of aids that 

wach more difficult to make. 

One of these is a spring for performing 

the always mystifying trick known as 

the “rising card.” It will be described 
soon in POPULAR SCIENCE MONTHLY. 


ig, 3—IHustrating the completed 
evice, which is Intended to be 
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WHERE MILK IS BOTTLED 
FOR THE MILLIONS 


[one ee peng ‘medium circulates through the apparatus to heat the 

mallet ehe 143 degrees Far. necesyf0 lal he deadly patho 

senic bacteria lurking in the milk as ie comes fresh from the dairy, Tempe: 
farure controlling and recording devices are essentials, 

{A Temperature of 145 degrees has to be maintained for 30 minutes to 
insure positive pasteurization of the milk in the great vats where thousands 
Of gallons of milk are pasteurized every twenty-four hours. ‘There can b> 
fo taking of chances, no guesswork in bortling milk, Only by using heat- 
recording devices that always Eh jo accurately can processors of milk 
insure themselves uniformity and purity of product that is essential to 
this industry. 

Jroos Instruments for Indicating, Recording and Controlling Tempera- 
Ginette Sith Setse of Isdasayt eeu enencial 8o'e wolanis peodotion 
in all industries using heat processes in manufacturing. 

In the home Syece Thermometers are needed for boiling milk whether 
for the baby, the sick, or for the family 

‘Whether you bottle milk, make silk, or manufacture steel, paint, per- 
famery, bread, furniture, rubber goods or any other products that go 
through heating treatments, you need in your plant the Sixth Sense of Indus- 
ttry—Jjeos Instruments for Indicating, Recording and Controlling of Heat. 


MANUFACTURERS 


If your manufacturing problems require the indicating, recording or controlling of 
‘Temperature, there is a type and style of instrument in the Bee Line of 8000 varieties 
that will help you. Informative literature on any type of instrumenc will be sent you 
promptly on request, or our engineer will consult with you on the application of 
Fjeoe to your particular manufacturing problem. 


Taylor Instrument Companies 


Fioot Off Thermometers 
‘An aid in promoting 
fhummaa effictency 
oe Bath Thermometers 
To enable you vo get 
the most good from 
your bach 

Tile Home Set 

Bake Oven Thermom- 
ter, Candy Thermo. 
cer, Sugar Meter. The 
Secret of accurate tes 
tis in cooking. 


Tyooe Wall Thermometers 
To help you maintain 


Bir Quality Compares 
To show you the right 
way in Unfamiliar 
country. 


oes Rover hermemtis 
A necessity in every 
home. 
ont Sermegnlle 
Forecasts the weather 
twenty-four hours 
theed with depend: 
thle accuracy, 
Bee rem 

0 enable you to ke 
the humidiey ofthe 
ttmosphere In your 
home correct at all 
times 


Your dealer will show them 10 you. Aik us, 
ona pestal, for booklets on any ofthe above. 


Beer Sphygmomanometer, Pocket and Otfice 


pes. 


Gooe Urinalysis Glassware. 
Boos Fever Thermometers, 
Bulletins on request. 


THE SIXTH SENSE OF INDUSTRY 


cos Temperature Instruments (\) 


INDICATING + ‘RECORDING + CONTROLLING 
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teeth are 
perfect 
ina 


SIMONDS 
HARD EDGE 


F SIMONDS 


HARD EDGE 
HACK SAW | 
BLADES 


LMOST unbreakable, 
doubly flexible, teeth 
that won't shell—Simonds | 
HackSaw Bladeswillreduce | 
your blade expense 50%. | 
Made of Simonds spe- | 
cially heat-treated stel, they 
are the product of neatly x 
century of experiment and 
intensive endeavor to pro- 
duce cutting tool steel that 
willstandup whereordinary 
eel falls down. Ask your 
hardware ot supply dealer. 


SIMONDS SAW & STEEL COMPANY 
Fitchburg, Mass. 

“The Saw Makers” Established 1832 

"Shops in PrincipalCities | 


cs) 
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marker made as 
A disearded lroomstig 
suitable lene 


the barrow. 
the desired, 
Bs in pal 


Whggbin-the 
tgt Ane 


mark the third row. 


lower end.—C. M. Witcox. 


ARMERS can 
make a. ime: 
spreading attach- 
ment cheaply by fo 
iowing the design 
fate 

"The lime box is 
bolted to the back 
tips 


iifeh 


GUMMER dances or lodge meetings 
held in ordinary halls without special 
ventilating equipment ean be made much 
more enjoyable if a giant fan is provided 
to furnish a strong artificial breeze. 

The one illus- 
trated has been 
so successful that 


(hi ees 
coees 


and white, the 
red band being 
nearest to the 
hub and the 
‘Mounted on the fan 


white at the tips. 
guard, which is made of ¥¢in. iron pipe, 
are three ornamental links of tin, finished 
in bronze, and letters designating the 


second row. Then turn the 
HgfFow around, flop the marker over, and 

If the marker does 
| not make a deep enough line, weight its 


Farm Lime-Spreader Gg 


i Ss 


“The marker is attached 
ton garden wheelbarrow 


structed Cheaply 


which is pulled for- 
ward by pegs stand- 
ing out from a disk 
attached to the hub 
of the right rear 
wagon wheel, ‘The 
pegs engage a block 
bolted to the agita- 
tor rod; as they ad- 
vance, they pull the 
block'and rod for- 
ward until the block. 
in released. The 
agitator rod and 
plankthen are pulled 
back by a spring at- 
tached to the agita- 
tor rod. A chain lim- 
its the return of the 
plank.—F.L. CLARK, 
‘MeGregor, Ia, 


imple axial 
Ine toechaninm 
fade of a ro 
‘lank sind chain 
‘ame the Heme 
fotow out ins 


‘chased, are nickel-plated. 
significance of its noyghd 


d for grooving the | 
‘exactly the same weight, 

ned by means of straps of 
hardwood wheel 1 in. thiek and 


twisted a trifle to carry the 
the proper angle. 

‘The frame is bolted together as solidly 
as possible. It bears a circular saw 
mandrel, which ean be purchased com- 
plete for about $5. This is run by a 
1/6-bp. electric motor. 

Being of equal weight ahd all set at 
exactly the same angle, the blades run 
without noise or vibration and create a 
Dbreeze that can be felt for a distance of 
40 feet. The fan travels at about 1200 
rp.m—Emit FaHuinc, Tama, 
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MILLERS FALLS 


BALLOON TIRE 
JACK No.130 


» MILLERS FALLS 4 


‘The Home Worksho» 


Heavily Built Divid 
Cutting 


Hg enough to do the work. 
‘two by four" is bolted on the side 
frame, extending forward about 


2 or 8 ft. beyond the point. A 1 by 2 in. | 
strip was fastened at one end to the most | 
forward point and at the other end to the 


reel-supporting standard. Another 1 by Slightly higher 
2 in, piece was attached so that its upper | seest of the 
end extended 2 ft. at an angle. A third Rockies 


strip, just long enough to clear the reel, 
‘was fastened on the inside. 


Binder Hitched to Tractor 
with Old Plow Head 


New — simple — strong — safe 
Made for balloon tires 


HERE had to be a new jack for balloon tires. Millers Falls 
Company have tried to produce the best jack in the world for 
the purpose, in No. 130. You ought to sce it work, It will slip 
under an axle 6%" off the ground and raise it 10”. It will pick 
up 2 tons. Your wife, your children, can operate it. The long 
extension handle helps, 
AS MOST small tractors, especially A great combination of speed, power, and ease. It's even better 
one popular make, hav . than our No. 145 for regular tires, which has been making friends 
Sees ea = ° these four years. You ought to know all about 


Fer 7 
reretur it. If your dealer can’t tell you, write to Millers 
wm Falls direct 

Nol4s MILLERS FALLS COMPANY 


Millers Falls, Mass. 
A 28 Warren Sereet, New York South Clinton Street, Chicago 
5 Manufacturers of Mechanicy! Tools, Hack Sows and Automobile Tools 


R DESCRIPTIVE PAMPHLET OF MILLERS FALLS JACKS 


Price 


‘Thief River Falls, Minn. 
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Building a Model Railway 


Fourth Article — How the Loco-_ 
motive Under Body Is Made , 


By Edward E. de Lancey 


LTHOUGH it may be increased in length 
‘and changed in details to suit your taste, 
the locomotive body will be substantially 

like that shown in the drawings below. ‘The cab 

consists of two distinct parts—the under body 
and the superstructure. Two types of super- 


Natural Structure are shown. ‘The all elevation £0 'the 
# = 


ter line may floor at one end of 
meee to paige ‘the under Usa “4 
forms in each di- left to permit the 
i . rection; of, i pre- motor to. project 
NotonlyisRauland-Lyric ferred, it may freely up into the 
an instrument of superb aimed only 4 oat Pepar aren 
ps each way {rom € if the latter 
amplification, but through center, the remain- 
il ign i ing 334 in. being 
skillful design it Lee fac taken up by the ‘ing pieces should 
in compensating for im- oodecrout; ae eof soft, straight 
ions i \ shown to the’ left f © grained pine, and 
perfections za the Joud: of the center line. the former notched 
speaker. Thus is repro- | | For the present we in about 4 tn. at 
i will consider only the center andends 
fates eee the || The unigr tg . for the subsequent attachment 
eauty of actual tones as © ladder-like steps. 
y created in the It is handier to make the two filling 
they are cr M 5 pieces at once, and cut them apart after- 
broadcasting studio— cams, ward, Be sure that the board is per- 


pure, flawless, natural. (Continued on face 97) 


MOLDING | 
Gripe senews 


‘Two types of lective cabe and desis chewind the cocetracton of tha wader boty 
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Building a Model Railway 
(Continued from base 00) 
fectly flat and square at the ends and 
‘edges, so that, it will le neatly against 


about % in, long, are for the uncoupling 
levers. 

‘The buffer beams may be made of 
harder wood, and they should bey, to 


floor level. Brads 1 in. long 
for assembling these six prim: 


‘When assembled, jytPy the ui 
upside down gf rest on small 
blocking. sel@ingthe ti 

is to ca motor ang/neglecting the 


also upeftle down so th: 
rest directly against the 
end is next to the buffer 
‘the spring plates about on 
intil they are in the right fore 
direction, and the clearance be- 
Il four wheels and the side sills is 
uniform all around. ‘The truck then 
will be contered properly and its swing 
Dolster at right angles to the body. 


JW TH the truck propery located, you 
now cun use the screw holes in the 
spring plates as a templet for marking 

¢ location. of the spring-guiding screws, 
tand bore pilot holes in the sills to re- 
ceive them, 

‘At this stage don’t forget the small 
1/16-in, body plates, which intervene be- 
tween the tops of the springs and the sill. 
‘Those should have holes to correspond 
with those in the spring plates, and also 
two small countersunk holes for the tiny 
flat-headed screws that fasten them to 
the sills. 

tis asmumed that you already have cut 
off the eight pieces from your stock of 
8/16.in. spiral spring. These should be 
not less than 9 in. long, depending upon 
‘the. procise height at which you have 
decided to support the body. 

Now, with your under body and truck 
both upside down, put a spring guide 
screw through one of the Holes in the 
spring plate, then slip on a spring, and 
give the screw a tum or two. During 
this process it will be necessary to use 
Sein. blocking to support the spring 
plates at other points, Proceed in like 
Tanner with the remaining guide serews, 
Gliminating the blocking as you go. You 
now can finish tightening up, but do not 
allow the screw heads to compress the 
springs in the slightest degree. They 
barely should touch the inside of the 
spring plates, and must be kept truly 
vertical. Also, the spring plates must be 
able to move freely up and down. 

Proceed in similar fashion with the 
trailer truck. ‘As in this case you will 

id floor to contend with, you 
to depend on the absolute 
imilarity of the two trucks. If you have 
been particular about this, it will be safe 
to locate the two remaining body plates in 
the same relative positions, as in the case 
‘of the motor-truck. 

‘The wiring will be discussed in the next 
installment. 


e Home Workshop 
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A “Yankee” Brace 


—every way worthy to 
take its place with the 
famous “Yankee” Tools 


Made for the man who values his 
time and labor, wants accuracy and 
efficiency, and ‘sees the economy of 
paying a little more for the finest 
tool of its kind. 


With it you can hold any shape 
bit without loosening in work, Yet 
chuck releases bit at a turn of wrist. 


A. finger-touch gives a smooth, 
silent, powerful ratchet that works 
without calling for a hand to hold 
chuck from turning back. 


Famous Ratchet—Smooth 8 
+ Rtmvind of wwatch, yet unbreaiailes "Dust 
fea 
Bier 


New “*Yankee'* Chuck 
Septering and ace 
‘sith'any ts round, 


ive ante play” 
“Yankese™ Finish. —Nickeled and 


nished tn 
keeping with he perfection ofits conetruction., 


Woite us for “Yankee” Too! Book 
Noxm# Bros, Mrc, Co.,Philadelphia, U.S.A, 


“YANKEE” 
TOOLS 


Make Bet Mechanic 
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azarkR 


JHORDA 
AMPLIFYING “TRANSFORMERS 
Standard on the majority of quality sets 


Uniformity 
Guaranteed 


One reason that leading builders of fine sets 


‘more Th 


"Thordarsons, tu 
always "match up” perfectly, And 
Why shouldn't they?" Aren't they made and 
Unconditionally guaranteed by ts : 
Oldest and largest exclustee transformer 
“transformer specialists for 30 years! 
the lea of the Tesders—bulld or replace with 


Sera. Shi 

13 the pair 

feach, $8. Any store 

ie sued out, arier 

oleup builtins free 
Super-Het Builders! 

my 

dyne, “RADIO" and ot 

Fecommend! i highest 

BV ratio tra 
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Pedal Adjustment 


‘OR the man who finds pileasu 


vise. Its construction 
enough to allow it to 
ist’s vise and jf also 


‘The upper ends are 
é-in. bolts that slide in 
slota cut in the oak pieces. 

Two Min. steol plates 334 by 314 in, 
are screwed to the uprights to act as jaw 
faces. Wooden pieces 314 by 6 or 7 in, 
make better facings if the vise is to be 
used for woodwork only. 

‘The quick-adjusting screw is mado 
from a piece of 1%-in. cold-rolled steel. 
Slots are cut to receive the latch, which 
is held in place by a spring except when 
pulled out of mesh by the foot lever. 

‘The clamping end is tightened against 
the work with a standard 1%¢-in. nut. 
‘This nut is drilled and tapped on two 
faces for the hand bar 
are tapped to hold 
‘engage these jaws a groove is ma 
at B in a small casting, fastened to 
front upright.—FRANK N. COAKLEY. 


This Novel Tool-Table Revolves on a Tripod 


I MY shop work I r the workbench. 


have found myself A circular piece of 

frequently with a yp sheet motal (I used 
machine on the bench or heavy galvanized 
a machine on the floor, steel) 214 ft. in die 
and surrounded with an ameter is tacked to 
irritating jumble of tools. sstrong, but light, 
‘To overcome the incon- slats Or supporting 


secured a sm: 
wooden hub, whi 


the upper end of a 
short metal rod, 
‘This rod slips down, 
into the tubular 
portion of the 

pod. For the tripod 
‘one usually ean ob: 
tain a heavy, old~ 
fashioned music 
stand.—P. C. G. 


Coming Camping Articles 
OW to construct camping equi 

‘ment of many kinds will be told fn 
the July and August issues. Among the 
firticles are: “How to, Set, up a Per= 
manent Tent Camp," “An  Iceless 
Cooler for Preserving Campers’ Food," 
and “Complete Camping Outfit Carried 
in Removable Runningboard Box.” 


Jane, 1935 


The Home Workshop 


Blueprint Gives Complete Details 
for Building Garden Trellises 


LOOKING over your garden with an 
eye to spring improvements, it is 
quite likely that you feel the need some- 
where or other for an ornamental trellis, 
You will find suggestions for splendid 
trellises in Home Workshop Blueprint 
No. 84 of the PoruLak Sctexce MONTHLY | 
series of blueprints listed below. 
‘This blueprint includes simple construc- 
tional details for a variety of trellises 
and a trellis-work sun-dial. 


Complete List of Blueprints 
ADE, one ot the blueprints listed 
below, can be obtained from 
Porutak Science MoxTHLy for 25 
cents. ‘The Editor will be glad to 
answer any specific questions rela- 
tive to tools, material, oF equipment. 
Blueprint Service Dept. 
lar Science Monthl 
“Too Fourth Avenue, 
Gutuzwen: 
Send me the blueprint, or blue 
prints, I have underlined below, for 


lew York 


which’ inclose, cents: 
No. a are Published Price 
3 Bea Table fee "he 
3. Kitenen Cabinet fey. 22 ase 
ving Cabinet i ie 
bor Oateand Seats iy dz He 
ig 323s 

Benchend'fue tabte Sept 33 He 
Biecgie Washer Hise 


City and 
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“Get a 
_ BROWN & SHARPE 


—we'll be sure it’s 
right then!” 


It's a byword with every machinist “Get a 


Brown & Sharpe for sure accuracy.” Whenever 
disputes arise over the measurement of a piece of 
work, Brown & Sharpe Tools surely and accurately 
determine that measurement. They are the final 
judgment in accuracy. When they say a job is 
right, it is right. 

Brown & Sharpe Tools are the biggest help a 
mechanic's skill can have. 


You'll see the complete line of “tools 
that help mechanics" in the Brown & 
Sharpe Small Toot Catalog No. 29. 


Send for your copy today. 
BS Brown & Sharpe Mfg. Co. 
Providence, R. I., U. S. A. 


“Standard of the Mechanical World” 


@ This seat on 
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Maybe Smoke, too, 
is “thicker 
than water” 


When a Londoner insists that his pipe 
sball be filled with an American tobacco, 
the makers of said tobacco confess to tak- 
ing his insistence as complimentary. 

‘Mr. Hengle reaches across three thou- 
sand miles of sea to get what he wants, 
and incidentally to hand us this bouquet? 


‘Many tanks for your reply of February 
20, "Phardly expected that T could deat 

ih you direct, but T thought 1 woud 
Have a try, at any rate. Tam going to find 
‘out just What the duty ison your spend 
tobacco, "Tram a heavy smoker, have been 
ally life; in using your tobacco f find no 
{effects trom ie in any’ way whatever, 
fant say that for any other brands that 
Thave tried, and {tried them ail betore { 
fettied the Question that sigeworth was 
The best of the whole essortment No matter 
where to, Talwayn take ah extra supply 
tore me unt retun: 

Respectful 
Bal 8. Henge 


While the taste for Edgeworth is not 
universal, Mr. Hengle’s letter is evidence 
‘that it iv international, ‘The fact is, Edge- 
worth appeals to a certain elass of pipe- 
smokers. ‘These smokers are spread pretty 
much over the world. 
And one thing Use muokers are ure oft 
‘The Edgeworth they smoke today 
exactly the same as 
did the Edgeworth on 
theday they first tried 
it—years ago in man; 
instances. Ed 
never chang 
Let us send you free 
samples of Edgeworth 
so that you may put it 
tothepipetest, If 
‘you like the sam- 


ever you buy it, 
for it never 
‘changes in qual- 
ity. Write your 
nameand address 
to Larus & 
Brother Company, 10F South est Street, 
Richmond, Va. 

Edgeworth is sold in various sizes to 
suit the needs and means of all pur- 
chasers. Both Edgeworth Phug Slice and 
Edgeworth Ready-Rubbed are packed in 
mall, pocket-size packages, in handsome 
humidors holding a pound, and also. in 
several handy in-between sizes. 

We'll be grateful for the name and ad- 
dress of your tobacco dealer, too, if you 
care to add them. 

To Retail Tobacco Merchants: If your 
jobber cannot supply you with Edgeworth 
Taras Brother Company willglaiy scx 
you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Edgeworth Ready-Rubbed for the 
‘same price you would pay the jobber. 
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with 
knife, 
old 


stir coech, which ia made mainly of tof wood 


4 , A Child’s “Motorcycle” Sidecar 


By Charles M. Miller 


Asst. Supervisor of Manual Training, 
‘Los Angeles City Schools 
‘THIS motorcycle is one in appearance 

only, but the addition of the sidecar 

gives much joy to the young pilot, espe- 

cially a little girl, for she ean take along a 

doll, a teddy bear, or even a little kitten 
or puppy. 

In constructing this toy the central 

| framework should be longer than ordi- 


‘The wing is a ruler-shaped piece 14 by. 
2% by 12 in, ‘The lower or auxiliary 
‘wing is of similar shape, but only 3/16 by 
134 by 414 in. ‘The wheels are Y-in. 
slices cut from a curtain pole or 
round rod that may be at hand 13¢ in, in 
diameter. 

Rudder and stabilizer—the fins at. the 
rear—are cut from tin or any thin sheet 
‘metal, inserted in slots in the body and 
held with brads. ‘The propeller, which is 
3 in, long, also is cut from thin metal, It 
is attached by means of a small brad, a 
glass bead being placed betwoen the front 
of the body and the propeller. ‘The tail 
akid is a piece of bent wire, 

Give the body a coat of blue, make the 
wings yellow, and paint in the doors, 
windows, and other details suggested, 

‘The next airplane in this set, which will 
appear next month, is a bigger one, but 
just us easy to make—a model flying- 
‘bout eruiser—DowaLp W. CLARK. 


the 


bring the wheel 
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Simple Trick Aids in Stretching 
Netting on Screen Frames 


—))  Byremovingblocks 

steer two emda are 
‘ed the meting 
‘aay be stvetched 


Child 


tral framework adds much to the strengt! 
‘The axle is a 3¢-in, rod threaded abo 
154 in. at each end. ‘This allows for a ni 
at ‘the inside of the wheel, a wasl 
wheel about 34 in. thick, anot 


and an outside nut. If it is get 
| have the asle turn with re 
‘wheel is clamped tighsafet 
nuts. If the wheel ard to 
axle, a piece of br 
in each wheel & a bl&hit 
thread will ethno woodlbapidly. 
‘The side 
from the ml 


| post thaf a slotted end to receive the 
wheel,/ A small bolt just above the upper 
end of the slot prevents the post from 
splitting. Pins of metal or wood, one 
above and one below the seat board, pre- 
vent the steering-post from moving up or 
down. A bolt also is passed horizontally 
through the front end of the seat board. 
‘The sidecar is built something like 

rowboat—a shaped post at the front, 
shaped board for the rear, a seat with a 
back for the central portion, and thin 
ssides that are sprung into curved shape 
and securely nailed. The side boards 
may be left with square edges, trimmed 
to the front profile and finished with a 
nosing strip, either flat or rounded. A 
bottom board and a metal hood then are 
fitted to the tonneau. 


‘This seal on 
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Berich Lathe 
Complete as 
Mlustrated 


Price $36 


Car . 
For that home shop 
of yours 


‘OU can doall sorts of turning 
and boring jobs the minute 
you set up this lathe on your 
bench. Just the right size for a 
Length over 

5 height, 11}4 
inches; swing, 7 inches; extreme 
distance between centers, 12 
inches. Weighs only 30 pounds. 

Well-made and finished with 
black and red enamel. The bed 

milled. All working parts 
wandsomely polished. Live spin- 
dle has a cone bearing to take up 
wear. Tail stock has screw and 
lever feed. Cone pulley has three 
steps—114, 24 and 334 inches 
in diameter. 

A complete line of attach- 
ments is available to fit this 
lathe, such as slide rest, lathe 
tools, compression check and 
collets, milling attachments, tur- 
ret attachments, etc. 


Bench Lathe No. 494 
‘Same construction as No. 125 above, but slightly larger. Length 
over all, 31 in. Height 1134 inches. Swing, 7 inches. Extreme dis- 
tance between centers, 18 inches. Weight, 36 pounds. Price, $40. 


No. Slide Rest 
132 Price $16 


Counter Shaft 
Price $11 


Interesting Bench Lathe Booklet Free 
Shows all the Goodell-Pratt Bench Lathes, also various attach- 
ments that enable you to do all sorts of turning, boring, milli 
sawing jobs, etc. Gives the amateur mechanic many new and 
valuable hints for working out his ideas. A post card will bring 
you a copy of the booklet free. Just ask for the Goodell-Pratt 
Bench Lathe Booklet. 


c) GOODELL-PRATT COMPANY 
GREENFIELD, MASS., U. 8. A. 


Makers of Mr. Punch 


GOODELL PRATT 


1500 GOOD TOOLS 
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Wouldn’t Stay Down 


E WAS putting in long hours at 
unskilled work. His small pay 
scarcely lasted from week to week. 

He saw other men promoted. ‘Then 
he learned the reason. ‘They had spe- 
cial training. He made up his mind to 
get that kind of training. 

He sent to Scranton a 
the one below. ‘That was 
upward. 

‘The reward was not long coming — 
an increase in salary. ‘Then he was 
made Foreman, Now he is Superin- 
tendent, 

Tr just shows what a man with ambi- 
tion ean do! 

What about you? You don't have 
to stay down, You can climb to the 
position you want in the work you like 
best. 

‘The way to do it is easy—without 
obligating yourself in any way, ma 
and mail this coupon. 


A Free Booklet for You 


coupon like 


SIR Se ies coe 


Tate'mcntel sn 


ee mora ime 


recat brat 


is first step | 
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How to Take Moonlight Miatnn 
A few simple methods enable amateurs to make 
beautiful prints without “sunlight faking” 

By Clifford L. Burdick 
ALL have seen many beautiful 


‘moonlight photographs. Nine 
out of 10 of them never saw the 
, but are 


is, they are quick 
snapshots taken 
directly at the sun, 
either soon after 
sunrise, or just be- 
fore sunset. ‘The 
moonlight effect is 
obtained by under 
exposure of all but 
the direct rays of 
the sun. The pie- 
ture consists of 
lights and sha- 
dows. 

‘There is a pecu- 
fascination 
onnected with 
this kind of  pic- 
ture making, 
especially in rei 
moonlight. Al 
most all amateur 
photographer 
have seen beauti- 
{ul moonlight 
scenes that they 
would have given 
almost anything to 
able to repro- 
‘a photograph. What ma} 

them hesitate usually is the belief 


‘A. genuine mooalight photograph taken 
‘carly on a June evening at Lake Geneva, Wis 


Ine moonlight 
‘Photograph taken 
by the writer, an 
amateur, at Lake 
Geneva, Wis. 

Taelected a clear 
evening in June, 
when the moon 
was fulland 
searcely an hour 
above the horizon. 
set up my camera 
to take in a 
view with the 
moonlight sifting 
through the leaves 
of a young black 
cak-tree, and a 
beautiful silvery 
wake upon the 
gently rippling 

ater. Leaving 
the diaphragm 


the camera a five-minute exposure, closed 
up my machine, and went home to bed. 
‘The time at which the exposure was 


nced operations. 
a natural setting as I had done 
palms were some distance 


‘chove a position from which the 
ry jidden behind the fronds 

of the cocoanut palm. 

‘more exposure than for the 


made was about 
10 Paw. 

The negative 
may have been a 
trifle under- 
exposed, but not, 
enough ' to. hurt, 
So well did the 
ture turn out thi 
it fooled even the 
local professional 
photographer, who 
declared that such 
1a picture could not 
possibly have been 
taken at night by 


moon. 

‘While in the ise 
land of Porto Rico 
some time later, I 
attempted another 
moonlight, this 
time letting the 
moonlight trickle 
through palm trees 
instead of an oak. 
I waited until the 
‘moon was full, and 
when it was about 
half an hour high, 

T could not find 


jeulty of a moving 


I gave slightly 
mer picture 
as the sly was not 


quite 0 clear. 
‘There is just one 
little trick in print- 
ing that helps out 
the moving moon, 
Cut out a circular 
ee of black 


paper just large 
enough to cover 
the streak com 


pletely and paste 
it onto the back of 
the film. In print- 
ing, after the cor- 
rect exposure has 
been given, cover 
the holder with 
2 piece of black 
paper through | 
which a small hole 
hhas been cut, and 
print the moon as 
Jong again. This 
gives a sharp out- 
1¢ to the moon. 


June, 1925, 


¢ Home Workshop) 


Installing Service Outlets 
(Contened from tone 
socket, You can grasp safely a live 110- 
or 220-volt wire—one at a time—pro- 
vided you are on dry wood or wear rubbers 
it in a moist place. 

‘When the wiring isin conduit it will be 
necessary to locate a junction box or 
other fitting with removable cover. Take 
out the small screws in the cover 
remove it. If the junction box cov 
taped joints, itis a simple matter 


tape for testing. If tl 
straight-through wir: 


‘enough 
lation. In 
desirable to 


such an av(iyfard 
Yy switch before 


open the bin 


‘of power has been obtained for the 
new circuit, the distance that must be 
covered should be estimated and a 
memorandum made of the number of feet 
of wire required. 

In many eases where the original wiring 
is common knob-and-tube work, the same 
method may be used in installing the new 
circuits. If the two wires cannot be kept 
separated the ‘requived 5 in, and sup- 
ported by porcelain knobs or cleats at 
Intervals of not more than 414 ft. flexible 
loom must be used to incase them. Loom 
must be used in any event from the last 
knob to within the outlet box. 

‘This method of wiring is the simplest of 
all and the amateur electrician will rarely 
‘encounter serious difficulties, especially if 
he observes the precautions contained in 
my article “How to Do Simple House 
Wiring’ in the November, 1924, issue of 
Porutar Science MoNTuLy. Knob- 
and-tube work is not allowed in some 
localities, but the original wiring then will 
not be of that type. 

‘To use armored cable or flexible steel 
conduit is not much more difficult, be- 
cause it ean be worked under flooring and 
between partitions without very much 
effort. Rigid conduit calls for more care~ 
ful planning in advance and usually ne- 
cessitates removing and eutting more 
‘woodwork and flooring. Often a combi- 
nation of rigid and flexible conduit is the 
best solution to a wiring problem. In 
‘any case, however, the amateur electrician 
should know how to use rigid conduit 
when circumstances make it necessary. 
JF CONDUIT is used; note how long 

each “run” will be’ and have the 
conduit cut to length and properly 
threaded at the shop. ‘The dealer from 
whom you buy the conduit may help you 
with this work. 

Be sure to use a reamer on the inside of 
the freshly cut pipe to remove the sharp 
burr that is raised by the cutter. Obtain 
locknuts and bushings for the pipe ends. 
If it is necessary to join flexible conduit 
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Keep radio tubes 
like NEW! 


JEFFERSON 


TUBE REJUVE NATOR 
doubles and; 


Uy) 


)wwers of radio sets long have hoped for such a device 
this—a “tube rejuvenator” for home use to keep radio 
tubes at full efciency and greatly increase their length of life. 


‘Weak tubes mar radio reception. 
just asmuch as weak batteries Keep 
your radio tubes like new with the 
Jefferson Tube Rejuvenator! Get 
from your radio the one thing you 
paid for— satisfactory recepdion at 
all times. 

Al adi tubes deteriorate with 
use: the Jefferson Tube Rejuvenator 
“brings them back" in 10 minutes! 
Attach it to a convenient electric 
light socket. Used once a month, 
i adds months, even sears, to the 
life of every tube. Takes large or 
small tubes—201-A, 301-4, UV-199, 
Cis. 


Improves Summer Reception 


‘You cannot expect satisfactory 
‘warm-weather reception with"run- 
down” tuber. During spring and 
‘summer you will appreciate the 
Jefferson Tube Rejuvenator most 
‘of all. Get yours now. 


At its small cost of $7.50 the 
Jefferson Tube Rejuvenstor soon 
pays for itself many times over in 
its saving of tubes and batteries It's 

mefultobewithoutonalsecon- 
‘omy to own one. leading 
dealers in radio supplies, and fully 
‘guaranteed. See it toda 


If your dealer can’t supply you, send $7.50 to 


JEFFERSON ELECTRIC MANUFACTURING CO, 
‘501 South Green Street, Chicago, Illinois 


© This seal on a radio or tool advertinement signifies the approval of the INSTITUTE OF STANDARDS. See pace 21- 
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Winning nature’s secrets 


Every day that passes records some new advance in the telephone 
art. Constant experiment and observation are winning new secrets of 
chemistry, of electricity and magnetism, and of matter. Nature's 
‘unseen quarry is yielding to the researches of the laboratory that exact 
scientific knowledge which is among the telephone engineer's most 
priceless resources, The workshop of the telephone engineer is a 
cientific laboratory. Here he studies and experiments with principles 
and laws of our physical environment and sets them to aid us in our 
daily lives. 

Forty-nine years ago the telephone was born in a scientific labo- 
ratory—a very small laboratory, to be sure, as it numbered in its 
personnel none but Bell and his assistant. As the Bell System has 
‘grown that laboratory has grown, and as the laboratory has grown 
the telephone has grown in efficiency, in distance covered, in numbers, 
in perfection. Countless are the milestones marking progress in the 
telephone art that have come from the laboratory. 

Today the laboratory numbers among its personnel 3000 em- 
ployees, more than half of whom are skilled scientists and engineers, 
Headed by a vice-president of the American Telephone and Tele- 
graph Company, it is known as the Bell Telephone Laboratories, Inc., 
and forms an indispensable department of the Bell System. 


~ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


BELL SYSTEM 
One Policy, One System, Universal Service 


Boice-Crane Handisaw 


5.4, Toledo, Obio 
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Installing Service Outlets 


tinned from past 103) 


and rigid conduit, obtain special bushings 
for this purpose. 

‘The smaller sizes of conduit ean be bent 
readily to fit various locations. Whi 
much bending is to be done, use a special 
bender. One may be made from a section, 
of pipe and a “tee.” 

‘To use such a bender or “hickey, 
the conduit to be bent through 
down to the point where the bend should 
begin. Lay the conduit flat on the floor, 
the longer end against the wall and per- 
pendicular toit. “Stand upon the conduit, 
back to the wall, and grasp the upright 
handle of the “hickey." Give a smart, 
firm pull—nearly a jerk—straight toward 
the wall and you will feel the gopquit yield 
alittle. Move the hickey toWfardyou an 
inch or two ang bend again, is 
the bending alpng a glistal ‘from 
14 to 2 ft, depapding (yn hefypbarp a 


bend is desired. 

‘one may 

in automobile 

anda bf bender. 

Put t indy the axle and on top 

of the! with a crowbar 
action. 


ited the conduit firmly in 
ble conduit hangera (U~ 
strap-iron pieces), the insulated 
pulled in. Rubber-covered 
. 12 is suitable, If the conduit 
‘outlet boxes is short and fairly 
it, the wires may be pushed directly 
in, but if the “runs” of conduit are long or 
‘crooked, the wires will have to be" fished” 
for pulled in. For this purpose a special 
flat steel tape or fish wire ix used. A 
100-ft. length will cost two or three 
dollars, depending upon the size. To 
prepare it for use, fold over one end 
and push that end into the conduit. It 
will not eatch on joints and bends. 
Feed the fish wire clear through the 
conduit and fasten the insulated wire to 
such a manner that it will not eatch 
‘on bends or unfasten when pulled hard. 

Having pulled the wires through the 
conduit, adjust them into a short loop at 
the outlets for convenience in making 
connections. 

Little need be said about the actual 
installation of the outlet box. It is fast- 
‘ened with serews to wooden cleats or to 
any firm support. The loom is drawn into 
the box or the flexible or rigid conduit is 
fastened to it as previously described, and 
tthe wires are connected under the binding 
screws of the single or double flush 
receptacle. 

Remember that all bare wire resulting 
from the making of joints or connections 
must be taped, first with a serving of 
rubber tape, then with a serving of 
friction tape, half lapped. 

+ In making joints, have the bared wires 
lean and bright, twist them together 
is and solder, using 
"s soldering paste. Avoid acid 
for electrical soldering. Have joints 
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| Unusual Ways in which You | 
Can Make Use of Paper 
By Ernest Bade, Ph.D. | 


JRDINARY paper ean be put to many 
uses in the home workshop. For 


making up some decorations, it is possible 
to make it simply by dipping paper of 
ood quality in a cold mixture of two 
parts of sulphuric acid to one part of 
water. ‘The paper becomes semi-trans 
parent, gains greatly in strength, and 
looks very much 

like animal 
parchment. In 
diluting acid, be 
sure to pour the 
seid carefully 
into the . water; 
never pour water 
into acid. When 
the paper has 
been left, about 
fone minute in 


A his a heaping teaspoon 
boric acid and a level teaspoon of 
borax. ‘The solution should be hot but 
not boiling. Merely dip the paper in it 
and let it dry, afterward running a bot 
iron over it 
Mothproof paper is made by coating 
paper with 
naphthalene 
‘The paper pn 
ferably should 
bbe undined. A 
hot mixture of 
part by 
weight of naph- 
thalene andtwo 
weight 


is mad 
first me 
the was 
then stir 
in the naphe 
thalene, Paint 


instance, i parchment paper is needed in | > 


ORE Files are produced 
and sold for sharpening 
saws than for any other pur- 
pose. And there's a world-wide 
preference among saw filers for 
files bearing the NICHOLSON 
crossed-file trade mark. 


NICHOLSON Files are finely 
tempered, extra sharp and bear 
the brunt of hard and constant 
usage. Woodsmen know files. 
They have confidence in 
NIGHOLSON Files to keep 
their saws in condition for 
faster, better and easier work. 


Your hardware dealer sells 
NICHOLSON Files for every kind 
of saw, and for every filing need. 


NICHOLSON FILE CO 


this on the pa 
per. Textiles 
or clothes to 
be preserved 
are wrapped in the prepared paper and 
then covered with ordinary paper 

To make flypaper, melt lump rosin 
equivalent in size to about three eggs in 
two tablespoons of linseed oil. When 
cold, this mixture should be quite thick. 
| Add about one-third the volume of honey 
and stir thoroughly. With a stiff brush 
apply this sweet, gluey substance to paper |) 


~a File for Every Purpose 


while it is still hot. 


© This seal on 
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Any Size— 
Any Style 


on Easy PAYMENT (WO (UU AUC) 


TERMS 


With a South Hend Lathe in your u 


Siu wonty’on fob work 
‘Get your work dome when you want I 

‘Bo better work. just bz you want 

Prevent lafcrmation of Your plans getting into 


SOUTH BEND LATHES 
—Embodying 32 Major Improvements 


See top of pare 8 infront of book fer fall details 


Puts This 
Motor on 
Your Boat 


Only 817-00— then ne more roma 
Sere more plinered hands. aa 
‘ching masclen Our 


“Pay as You Play” 


Lik ei 
aretor Eymana magoetr oto 


(6540 Bed Boulevard 


@ This vent 
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slot then is filed to size as sllustrated, 
a ‘Next comes the stationary plate. ‘This 
is made from 34 by 14 in. stock, 534 


— ee 
$25.00 IN PRIZES In Buying Radio & Tool Equipment | eo 


‘Take the Advice of Engineers 


new greace cup or hub 
‘cp for lesa than fe 
DONT throw the lone away bacaue 
it works lose" Paint the tad with 
Smooth‘On No. t-and reset, and it won't 
move again Until intentionally taken of 
ics to make one Jobo overhang al 
thes grease Cups, cape 
dock tute inthe sameway 
Sinath-d No. ring 
imperial 
open or ea | 
st thing for stopping 
ieaks at radiator ot 
bections, as and cl ne 
joints, and exhaust pipe 
“Get, Smoath-On Not 
fon or lor § I 
Eom you sappy 


F<] SMOOTH-ON MFG.CO. 


Jersey City, N. J. 


Doit with SMOOTHON 
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An Adjustable Miter Box 


ne 4D 


long. Upon one end is riveted a 
-long piece cut from the same bar. 


| One of the 1}¢in. edges of this piece is 
| 


profiled to the are of a circle of 2347 
radius, as detailed, ‘The rivet holes mui 
be countersunk on both sides. Two 3 
in, holes, countersunk on the top or upper 
ide, are drilled to receive the two home- 
made anchor bolts. 

Before bolting down the plate, lay off 
and drill earefully the hole for the spindle- 
arm bolt. Saw off the head of the bolt 
and drill a 24-in, hole near the top; insert 
the bolt from the top side of plate, clamp 
the bolt in a strong vise between two 
pieces of soft wood, put on a lock washer, 
and tighten the castle nut. 

The large plate now may be put in posi- 
tion temporarily, and the smaller plate 
laid off for the quadrant bolt. Drill the 
hole 23/64 in. and press 
under side of the stationary pl 

{n,machine bolt. Two 3 


‘however, that the two pieces mutt 
fare with each other. Long serews, of 
» may be used instead of bolts, and 
| the two anchor-bolt holes may be mor- 
| tised at the bottom with « small wood 
| chisel. My method was to bore the hol 
from the top, drive soft wooden pegs in 
| from the bottom, and bore a 16/16-in. 
| hole 1 in. into each hole, thus pocketing 
| the nuts and washers. 
‘All parts of the tool should be as 
sembled, the liners and flat plates, form- 
| ing the saw guides, put on, and « panel 
saw shoved into ‘the guides. Having 
| completed this operation, mark the two 
| les and the 90-deg. angle on 
The head of a 


| purpose. Accuracy in essential. 


| Ascaris by trial if the three 
‘marks on the plate ure correct before 
| cutting them too deep. ‘Next, remove the 
pin and washers on the spindle bolt, take 
| off the adjustable plate, clean all parts of 
the metal and wood, and give each two 
| coats of paint, thinning the first coat with 
| turpentine and allowing two days to dry 
before applying the second coat. 

T used mahogany stain for the wood 
and automobile enamel for the metal, 
because these colors were handy. Almost 
any other colors would have done as 
well. One should be careful, however, to 
see to it that all surfaces are clean. 
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Roomy Auto-Trailer Camp 
(Continued from page 79) 
‘was fastened with lagscrews to the floor 
‘beams, as shown, and clamped to the rear 
member of the frame of the Ford used as) 
the towing-car. 

‘On the framework were laid 2 by 3 in, 
floor beams, as indicated. ‘These were | 
spaced 16 in. on centers and fastened 
‘with lagscrews. ‘They were covered with 
tongued-and-grooved fir ceiling to make 
the floor 6 ft, 6 in, by 8 ft. 6 in., exclusive 
of the two boxlike inclosures that cover 
the space where the wheels project above 
the level of the floor. 

‘To prevent the body rebounding on the 
rough road, two Ford rear spring leaves 
‘were bi 
floor framing, us illustrated in detail, 
wired to the axle. Ordinarily the snubbers 
have some measure of play, but whenever 
the body tends to bounce up on one 
sside, the snubber on that side is pulled 
‘against the axle and checks the movemeng. 


HE trailer box is 
with a top built 
canoe and covered wit 


;hborhood chosen for the camp. 
tent poles next are moved out to 
fhort the four corners of the tent, which | 
is about 14 by 15 ft. The canvas is| 
hooked to the edges of the roof, The’ 
corners at the wides of the tent are not 
sewed, 40 that the sides can be raised and 
used as an awning except in very stormy 
‘weather. 

‘The food and utensil lockers can be 
‘opened from the inside or outside, 40 that, 
the cook's supplies are always handy. A 
folding table ix fustened to the roof 
between meals. 


PRING cots mounted on brackets out- 

side the box provide two beds; a 
mattress laid on the cover of the lockers 
provides a third, and to provide a double 
bunk, a huge muslin tick filled with fresh 
hay is thrown on the floor, which first is 
covered with canvas. 

Canvas bags are used for storing eloth- 
ing and bedding. In fair weather, the 
cilstove is placed on the tailboard and the 
cooking is done outside. i 

‘The trailer itself, without the tent or 
camping equipment, cost Mr. Kerry | 
about $50 to build. 

‘Much to his surprise, Mr. Keary found | 
that the loaded trailer, weighing about 
750 Ibs., did not tax the pulling power of 
his Ford in the least and gave no difficulty 
‘on hills or even comparatively rough 
rouds. It is not, of course, intended for 
touring; it is simply a convertible camp 
that can be towed quickly and easily to 
any camping site and then set up as a 
‘more or less permanent camp. 
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5 Mistakes 


Corrected for you ina shaving cream 
Please accept a tube to try—feel the difference 


kes they pointed out 


‘These mistakes were: Slow action, Too quick drying. 


ther. 


wanged the whole situation, 
ing Cream. Tt gained top 
Tits success became a business sensation, 

60 years study back it 


We're soap experts as you know. Our Palmolive Soap it a leading toilet 


lmost immediately. 


soup of the world. 
catg,made and dlcarded 130 formulas before we ofered Palmolive Shaving 
Into it we embodied the supreme desires of 1000 men in a shaving eream, 


“Then added strong bubbles, the super! 
We developed $ new delights: 


fe requisite of all 
ted $ old mistakes with amazing 


advantages, 
‘You may agree that it cream men will ever know—or 
you may not. But in justice to ws both, won't you mail the coupon and find out? 


Learn why men adopt it 

Sipe Cram in cman. Few prac eer won 01 
380 quickly. You must have heard about it. ‘Men everywhere ate telling 
delights. a - 
‘We urge you to find them out 
new results will amaze you 

‘Aek for this Ten-Shave Test. 

now. Cut out the coupon as Fe 


I excels in all the five ways men desire, Ite 


Do thi 
inder. 

1 Multipties itself in lather 250 times, 

2 Softens the beard in one minute, 

3 Maintains its creamy fullness 10 minites on the face, 

4 Strong bubbles hold the hairs erect for cutting, 

5 Fine after-effects, due to palm and o} 


to please yourself and us, Please do it 


remarkable 
results 


oll content, 


Raa 
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Kieto’s are 
fant a 


Math 


ime ACL EDN 


husky pliers: 
‘Detter than tollow tote Toate 
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the favorites of expert mechanics, You 


"Your hardware dnaet nates 
& Sons 


‘This standard Burroughs 
haa been completely overhauled by. 


‘the Burroughs Company. All wort 
pars, have been replaced with 
new parts. It te guaranteed 
for the same length of time as x 
new Burroughs Machine. 
Take advantage of this remarkable 
‘offer today—pay only $10 and the 
machine starts making bigger 
Profits for you. Total caah price 


nly $100. 
ncn, | 


Please rend me information about thi apeclal 
Guaranteed Burroughe Adding Machina | 


mol 


Ov 
Ay SELLING 


NLY a very modest invest- 

ment is needed to put you 
a clean, pleasant, profitable 
business selling bicycles. 


Be your own boss!—Make 

money!—Stop working 

Sor somebody else! —Real- 
ize your ambitions! 


‘There is a big demand for bicy- 
cles everywhere these days, at a 
good profit for dealers. You'll be 
surprised how little it takes to 
set up your own business. Now's 
the time to get in. Don't waste 
another day—write for interesting 
Particulars to Dept. 251. 


CYCLE TRADES OF AMERICA, INC. 
35 Warren Street, 


@ New York 


Sune, 1925 


i¢ Home Workshop 


Your Motor-Boat Engine 
Contin 
“something” goes wrong. It may be 
adjusted so that it works splendidly on a 
cool night and very poorly during the 
hhottest part of an August day. ‘That is 
because the cool night air is denser than 
the hotter daytime air and therefore con- 
tains more oxygen to a cubic inch. If a 
cubic inch of night air were just enough 
to give an ideal amount of oxygen to 
explode a given amount of gasoline, it 
stands to reason that a cubic inch’ of 
rarefied, heated daytime air would explode 
Jess gasoline and the carburetor should be 
adjusted so as to admit less fuel. Once it 
hhas been set properly, let it alone unless 
you experience a very decided change in 
the running of the engine that cannot be 
attributed to any other cause, 


ASOLINE is not always what it 

should be. Water and suspended 
impurities may be present. 
‘gasoline filter just off the carburetpr and 
don’t forget to clean it out fro 
time. 

Put a shut-off valve on the 
at the tank, with a ground jol 
tthe gasoline feed pipe a 
the other end of this p 


the aforesaid filler, shut 
off the gasoline radi ich run, a» 
should be done, jove the 
feed pipe f ining. 


the gasoline line and 


‘ake selliom tight to gasoline 
line in the bilge or 
where lt ix hazardous, Use 


ine tank should be inntalled so 
tom is above the waterline, 
sould be set in a watertight pan 
jed enough so that it will eatch 
any overflow resulting from eare- 
Jessness in filling the tank. This pan 
should have a drain running overboard. 

‘See that the plug to the filling tank has 
a small vent hole through it. Gasoline 
cannot flow out of a tank if air cannot 
enter to take its place, and on many a 
new boat have I seen a tank plug in which 
the vent hole had been omitted. A 
1/16-in. hole is sufficient. 


JEAN engine slows down or stops, it is 
Possible to tell by its actions whether 
the trouble is caused by electrical or 
fuel derangement. If because of fuel, 
the engine slows down with gradually 
weakening explosions until it finally dies 
out. Look to the tank first and, if it is 
dry, the trouble is solved. If not, follow 
along the feed line, strainer, carburetor, or 
intake, for something that may have got 
into it'and choked off the supply. 

If the trouble is electrical, the engine 
usually stops instantly, as in the case of a 
broken wire or a spark-plug terminal be- 
‘coming detached. Perhaps it may miss 
fire and then ignite before the flywheel has 
‘come toadead stop. The difference here 
‘as compared with the fuel stoppage is that 
on ignition a vigorous kick results because 


‘Contnnd om pose 108) 
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‘he Home Worksho 


Offered for Letters on 
“My Most Profitable 
Home-Workshop Job” 


IF YOU have not entered the Profitable 

Job Contest Tast ‘month, 
‘you still may have time to do so. 
Contest closes at midnight May 25, 1925. 

For the best letter from a reader 
‘on the topic, "My Most Profitable 
Home-Workshop Job,” a first prize 
of $25 will be given. For the second 
best letter there will be a prize of 
Bi for the third, a prize of $5. 
For the sen next best letters prizes 
‘of $1 each will be given. 

Contributions that do not win prizes, 
but are of sufficient general interest to war- 


Fant. publication, will be purchased at 
repuaraes 


Jo Teter should be more than 400 words 
ing or money-earing 
in addition to 
ea why 
eof your 
dertakings. | Give the 
exact vale i dllary wd ena if you ca 
sible: "Te wil add interest to. your leter 
rou include a photograph or diwing show 
Inthe article or repat described, but 
in'not cuenta 
‘The ‘contest will close May” 25, 1925, 
All letter must be feedved on oF b 
of Editors of P 
Mow ace 
‘be fal. 


es 
Unavail- 


sounced a 
‘come 7 their ‘ane , 

few your liter 0 the Profitable 
job. Contest “Eaitor, Poruuax. Sctexcr 
Mowrutr, 280 Fourth Ave, New Yorks 


ble after the judges 


of the accumulated 
ignition. Muller 


gradually, ‘but 
kicks as ‘the 


Piccely caff be turned over by 
tl it, ‘Purn the engine over 
Asimum compression and 

the switch button and off she 
have done this time and time 
ver the engine had rested from 12 


Keep your engine clean inside and out- 
side and keep oilers and oil cups filled and 
grease cups filled and set up. If the 
engine develops pounding because of 


‘worn bearing, repair it promptly before 
it deranges some other part. 


Keep your ears open. Know the sound 
of a healthy engine, and when anything 
sounds queer or unusual, locate it at once 
and make adjustments. | Don't wait for a 
breakdown to tell you where the trouble 
is, A good engineer runs his engine more 
by ear than by sight, 


© This 
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ENTHUSIASTIC omersare constantly pay 
ing tribute to the kmnual ruggedness and Fel 
Of the Remington 
This litle machine possesers every feature com 
mon ta the big office typewriters. No wonder tha 
iticthe teenie leader, in sales and popularity. 
‘You need a Remington Portable, and every 
hhome needs one. Write today for out illustrated, 
"For Vou, for Exerybady."" Address Dept. 67. 
REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York Branches Everyuhere 


Remington 
Portable 


fon « radio or tool advertisement signifies the approval of the INSTITUTE OF STANDARDS. Ses page 71. 
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Balkite Battery 


An 
unfailing 


POPULAR SCIENCE MONTHLY 


power supply for both circuits 


Hereat lastisan unfailing power sup- 

ly for your radio set. Balkite Radio 
Bower Units furnieh constant unk 
form voltage to both “A” and “B” cir- 
cuits and give your set greater cl 
power and distance. The Balkite Bat- 
tery Charger keeps your “A” storage 


FANSTEEL 


© 


alkite 


battery charged. Balkite“B” replaces 
9B" becwries extiely and furciaher 
plate current from the light socket. 
Both are based on the same principle, 
are entirely noiseless, and are guaran- 
teed to give satisfaction. Sold by lead~ 
‘ing radio dealers everywhere. 


Radio 
Power Units 


BALKITE BATTERY CHARGER BALKITE“B* PLATE CURRENT SUTPLY 


Manufactured by FANSTEEL PRODUCTS CO., In 


‘THE MOST POPULAR MACHINE 
PARKS EVER BUILT! A wi 

from the start. A real ma 
convenient size for the smal 
Does everything in woodworking. 
Has cireular rip and cut-off saw, 6 
inch jointer, 16-inch bandsaw. Lathe 
and ‘shaper attached if desired at 
‘small cost. Operates from any light 
socket, Just plug in and go to work! 

Write for tnteretingcientar 
The Parks Ball Bearing Machine Co. 


1547 Knowlton St. Cincinnati, Ohio 


North Chicago, Mlinois 
A SERVICE FOR YOU 
In Buying Radio & Too! Equipment 
For istet tated and appreved products write 
ope et 


i 


Solid 
Rubber 
Case 


i 


it 


a 


E 
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4 Home Workshop 
Chemistry 


Simple Formulas that 
Will Save Time 
and Money 


PAINT is used for the purpose of deco- 
rating and protecting surfaces 
| most important constituent is oil, 

| linseed oil. ‘This has the proper\ 
becoming tough and rubbery whe 
Posed to air, especially if some ty 


pidly 
when oil alone is used. " Wifite lead 


power. 
use by ad 
turpenti 


teaspoon should be 
containing benzine 

Thi 
sa the white 
dried, When dry, a little 
J and then concentrated 
picid gradually and carefully poured 


lead, now a 


sod the resulting powder in diaaived in acd 


| in. ‘This in stirred. If the white lead is 
| pure, it will dissolve, Adulterants, nich 
as sand and barium sulphate, will remain 
in the bottom of the glass, where they are 
easily seen. 

Zine-white or zinc-oxide paint often is 
used, especially for interior work, because 
it is ‘very white and is excellent for use 
with enamels. “It has good drying powers 
| and requires no additional dryer. It pro- 
duces a hard paint, which is relatively 
inelastic, so that it may peel if improperly 
| applied.” "For that reason this type of 

paint often is mixed with white lead to 
reduce this possibility. 
| “The purity of zine white is tested with 
| one part of sulphuric acid in five parts of 
| water. The ol first must be removed by 
washing the pigment with benzine and 
filteris ‘If pure, zine oxide will dis 
| solve without ‘the ‘formation of bubbles 

and no residue will be left 


N PREPARATION for this column is. 

an article that will tell you how to 
convert metric weights and: measures 
quickly into common, familiar terms. 
This valuable’ for interpreting 
formulas expressed in grams and cuble 
centimeters rather than in teaspoons, 
‘ounces, and cups. 
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Photo Contest Awards to Be 
Announced Next Month 


HETHER or not you contrib- 

tuted to the recently concluded 
Handicraft Photo Contest, you will be 
certain to find most interesting the 
fannouncement of the prize-winning 
contributions in the July issue of 
POPULAR SCIENCE MONTHLY. 


Both in quality and in quantity the 
contest was exceptional. — It brought 
out an astonishing number of un- 
‘usual examples of amateur crafts- 
manship, More than that, the stan- 


the choosing of the winners has_re- 
quired considerable time, but a final 
‘Vote now has been taken by the Boar 
of Editors, 

Another contest for home workers 
was announced last month and again 
‘on page 109 of this issue, 


Ornamental Wedding Arches 
(Continned from page 83 

spacers 414 in. long formed the materials 

‘The mold was Inid aside overnight 
wrapped in wet cloths to induce plis- 
bility, and the next day one length for 
each arch was marked at I-ft. intervals. 
‘The spacers then were mailed on with a 
single I-in, brad in each, ‘The mold next 
‘was bent around a form made by driving 
naila into the shop floor. ‘The spacers 
pointed outward. A second strip, 
‘molding was bent around the ends 
‘spacers and nailed in place, and adg 
spacers were nailed in the cureegfy 
between the others, 


(Of what importance is it to you, as a user of 
radio transformers, to know that any particular 
brand, such as Au-Avenicas, has held con- 
tinuously for a number of years the position of 
proven leadership in quantity of sales? 


Simply this: that such an achievement is the 
best possible proof of continued satisfaction given 
to other users of Au-Astrnicans. The average 
purchaser of a transformer chooses, above all, 
an instrument which has been recommended to 
hhim by a person whose judgment he respects, 


‘Only by the most thorough accuracy and care 
in manufacturing, and unusual care in testing, is 
it possible for At-Axtentcan to maintain this 
position. Let it be your protection! 


raising it 
wt lengths of 


Every Alls, 


her passed under the mold 
across the spacer and 
the detail, 

h the length of string was used up, 

tightened from corner to corner, 

foning with the fixed end, by drawing 

the loop tight over the mold, afterward 
drawing the next section tight. Before 
removing the arch from the form, the 
bottom ends were connected with string 
to prevent spreading. 

Base blocks for the feet were 
lengths of 1 by 2 in. pine with two li 
holes 434 in. apart, bored in one side to 
receive the ends of the molding, which 
were secured by fourpenny finishing nail 
driven from the edges of the blocks. 

‘The arches were placed by standing 
them against the bucks of the pews, tack- 
ing through the mold with small nails, and 
driving fourpenny finishing nails through 
the base blocks into the floor. 

For the altar two elliptical arches, built 
in halves to intersect in the center of the 
top, were used, thus providing a four- 
legged structure. It was braced by 
suitable spacers and diagonally strung. 

A coat of green stain finished the arches 
Obviously a similar method of construc. | 
tion could be used for varying styles. 


Anew edition of the Radio Key Book, just off the press, 
Mlustrates an cight-tube set which is the sensation of © 
the year. Send 10 cents for it now, coin or stamps. 


ALL-AMERICAN RADIO CORPORATION 
EIN Rauland, President 
2668 Coyne Street, CHICAGO, ILL. 


ALL-AMERICAN 


Largest Selling Transformers in the World 


© This sent on a railio or toot adversisament slgniies the approval of the INSTITUTE OF STANDARDS. See pare 21. 
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| Makes a “Go” of | 
New Developments | 


You can give a machine 
every benefit of latest de- 
yelopments, and when you 
are through you have every- 
thing but “Go. 

‘The man who runs the machine 
supplies Go," The mechani 
who keeps it in shape supplies 
Go. The production manager 
se checks up the output sup- 

lies Go! 

‘And these men go by actual 
‘count of what your machine can 
do—and does. They, make a 
ractical GO of machines by 
forcing maximum. records on 


COUNTERS 


‘The large Re-Set Revolution 
Counter below records the output of any 
machine where a shaft-revolution indicates 
‘an operation. 


‘Seta back to zero from any figure by turn 
ing knob once round. 5 from 
veel an illnrated, 


(Cut tee than 3 alae) 
For keeping motors, generators and mach 
ines runing a efi ypoeds. Price with 
two rubber tip, (as ilstrated) $3.50. 
FREE—The s0-page Veeder 
booklet of counters designed 
‘or your needs. 


TheVeeder Mfg.Co., 


4 Sargeant St. Hartford, Coun. | 


POPULAR SCIENCE MONTHLY 


June, 1925 


Home 


‘cornice molding of suffi- 
ld have served as well. 

in fastened to two pieces of 
§ in. strap iron with four in 
-head machine screws and nuts. It 


be repaired easily b§ any handy man. 
If the roof is fld or 

only of a tempos 

thoroughly, 

heavy paint, a 


repair is to be 
clean the crack 
ith any kind of 
over it strips of 

it the cloth 


te it 
hen 


beer-uP Ta 


yt 
yi 


copper) into a tre 
angle about 3 in. 
longer than thesplit. 


Se this omits edges E 
and solder the edges 
with a flux of rosin Zoe taunenea 


paste or acid, rosin 
preferred. Flatten 
down the ends and 
solder them thoroughly. ‘This repair will 
be leakproof and stormtight for years. 

If the roof has been blown loose, it ean 
be fastened back again. Punch ‘a hole 
about every 3 ft. apart each way over the 
loose surface. Scrape for 2 in. each way 
(Asq. in.) until the metal is bright. ‘Then 
‘cut pieces of tin or copper 1 by 2 in., turn 
up 34 in. slightly at each end, punch a 


ipshape 


PANTED Ses SES. or 
ran 325, coment, 


seraped off. 
- ‘To remove old 
A. vat from a fat tn 
roof, very 
Geek” method where the 
7 ‘paint in too tight to 
Z serape off, yet is not 
firmly bound to tin, 
Com RRQTMG” is to take an ord 
Chtewreo nary carpet beater 
with offset handle 
and beat the roof 
briskly. ‘This will 


is placed just far enough out to allow the 
‘cocks to be turned on full and attached on 
the stove by using the same bolts that 
clamp the feeder pipe, as shown below. 

Painted a dull black with a mixture of 
shellac and lampblack, the molding 
resembles a casting made especially for 
‘the purpose. —Doxaup A. PRICE. 


ma ©) 


By tocans of two angle irons, a length of mot 
tng in sttached in front of the enestove cocks 


hole in the center and insert a sere 
Serew one of these down through ea 
hole punched in the roof. Bend the 
‘turned-up ends over the screw, hammer 
them flat, and solder over all. ‘This will 
hold the roof fast and make a permanent, 
leakproof job at low cost. In this way 
the writer has repaired roofs that were 
from 20 to 60 years old. 
For a temporary repair of this kind, use 
large-headed nails and cement their tops 
‘with ordinary roof 
Be mure to 
repaint. the roof, if 
tin, wherever the 
paint is worn or 


loosen the paint and it will fly off in 
big scales. A Philadelphia firm of roofers 
hhas used this method for many years. 


yer, T used 
rd cloth given'me by 
the proprietor of a billiard hall. After 
being dusted and boiled, it made an es 
pecially fine, soft lining.—R. W. MARsi. 
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The Shipshape Home; 


Waex a roofing 
slate breaks out, the 
average home-owner 


saving of expense. ‘The tools 
a nail-cutting saw, obtainal 
hardware store, an ordinat 
a broken piece of a }¢-in. 1 


Saw ovr TEAS of 
SLO NALS ——copveR cutars 


After the old sate ie removed, metal clipe 
‘re nailed on Gohotd the mew alate place 


NEW SLATE’ 


place. Insert the saw under the broken 
slate and saw through both nails. | Ordi- 
| narily this will release the slate, but if it 
| binds, "break it out careully or gently 
*figgle” the saw until it will slide out. 
| “Nail on copper or sheet-lead cleats as 
shown and slide the new slate in place. 
‘Turn the lead or copper elips up and over 
the bottom of the slate. They will hold 
{tin place and will be practically in- 
visible from the ground. 

Cracked slates that leak can be repaired 
by sliding pieces of tin under them where 
the eruck is, the tin being long enough to 
reach under the next slate above. When 
4 slate must be nailed in place, the 3(-in 


rattail file will punch the necessary holes 
natinfactorily. 

Lay the alate on the end of the § by 
8 in. block so that the pune! 
break the slate. 


if will not 
CHartes W. Hunenrz. 


Some time ago a 
friend brought, 


to be 
‘was made of copper, silver ated. 
rim around the edge hy 


ring of heavy 
fnized wire the 
‘size as the bot- 
tom of the pot. 
his was soldered to 
the bottom. 

‘The ring takes all 
the wear and will 
last indefinitely. It 
is not at all con- 
spicuous and does not mar the appear- 
| ance of the pot, which has been in daily 

serviee for two years since being re- 

paired without showing signs of wear. 

—Hanotp Jackson, Kankakee, Ill. 


EAVY WIRE RNS 


Wire ting reinforces 
the bottom ler 
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The Quickest 
Eastest Way 


To Fix 
Punctures 
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Anywhere On The Road 


SOONER or later your spare tube 
will be punctured—then what will 
you do—ruin the casing by driving it 
flat—or wait until help comes, and 
possibly miss an important engage: 
ment? 


Ford orPackard—it happens toany car. 
Nor is it less likely with balloon tires. 


Nearly three million motorists carry 
Shaler Vulcanizers for such an emer- 
gency. Any of them will tell you that 
vulcanizing has proved to be the quick- 
est and easiest way to fix punctures and 
that it saves future trouble to “vulcan- 
ize first, and make it last.” 

The Shaler Patch-&Heat Unit is a 
little tin pan containing exactly enough 
patented solid fuel to cure theraw rubber 
that is attached to its bottom. It is all 
in one piece, like a rifle cartridge. No 
cement—no gasoline—you don’t even 
need to cut the patch to fit. 

Clamp a Unit over the puncture, light 
the fuel, and give it five minutes to cool. 
That's all. Anybody can do it anywhere 
and make permanent heat- vulcanized 
repairs, the only kind you would stand 
for at a repair shop because they are the 
only kind that heat will not loosen. 


| C.A.SHALER CO, Factory and Executive Office, Waupun, Wis. 
‘Branch Factories: Beeston, England, and Montreal, Canada 


Get this 


“Hole Outfit” 


Today for Only $1.50 


Wherever Auto Accesories Are Sold 
Slightly higher in Canada and far West 


SRALER 
5-MINUTE VULCANIZER 


Includes Vulesnizer and 12 Shaler 
Patch-& Heat Units (6 round for punc- 
tures, and 6 oblong for larger cuts and 
tears)—all packed to carry in your car 
ready for an emergency. Complete in- 
structions are included for mending 
boots, water bags and other rubber 
articles, x well as auto tubes. You can 
always get additional Patch -&-Heat 
Units as they are carried by practically 


all dealers in auto accessories. 
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New eu Adventures Better Shop Methods | 


URG ESS 
RADIO 
BATTERIES 


the World In the 


evioche Hodis Room -ta0 rae 
(Galo) Des Sinde Cory Thar the 


You're fortunate — you average 
buyer of radio equipment. For when 
you are in need of new batteries you 
‘can phone or walk a few blocks for 
{fresh ones to replace those in your 
receiver. Not 40 fortunate are those 
who wander acrossthe world or spend 
their lives in the lonely outposts on 
the frontiers of civilization. 


their radio set is a dire catastrophe, 
‘and results in complete isolation 
from the world outside. 

Those who must receive absolute, 
‘unfailing service over longer periods 
always buy Burgess “A,” “B" and 
“C”" Radio Batteries. 


“Ash Any Radio Engineer’ 


BURGESS BATTERY COMPANY 
Engineers DRY BATTERIES Manuactorers 
Flaligt = Radia -Ieaion - Tphone 
‘sonra Sees ote: Marts Yon bugs hcbae 


Toman ogee 


Readers Aid ir in 


EADERS of the Better Shop Meth- 
ods Department submitted A sur 


issue under the title, “How 
Machine This Awkward Pi 


+ Hofer, Highland Park, 
Mont.; W.F: 


‘question was on the bent way of 
ining a cam as shown at the top of 
the next column. Most informativy of 
the answers received were the followfle: 


By HT. Shru 
‘Oshkosh, Wis. 


WAS very much inter 
problem of the awkward 


I 


‘The alr eeprof Me. Shrum’s solution 


inued from 
Solving a taet f 
| Machine-Shop Problem *+"gu, 


age 86) 


% Sg ef 


‘The original was bow t0 machine 
‘ne vochcam sethiswithordinary equipment 


wondering if itis 90 difficult to machine if 
the shop ix equipped with circular 
nilling table on a vertical milling: ma- 
chine an mentioned. 

‘After roughing out and grinding the 
stock to the required size of 134 by 11% 
by 814 in. on planer, shaper, miller, and 
srinder by the ordinary methods, the 
screw and dowel holes should be drilled 
‘The screw holes then should be counter- 
sunk to the required depth and a suitable 
cast-iron block machined and drilled, as 
illustrated in Fig. 1 (at lett), to receive 
screws and dowel for holding the work 
securely on its edge. 

Since the heads of the screws may be 
milled into, soft: screws should be used. 
‘The work should be holted to the edge of 
the plate by means of nuts in the milled 
slots; the dowel insures. the permanent 
location of the piece during the machining. 
“T20 plate now is ready to center upon 

the circular table of the milling 
machine with the pin, from which dimen- 
jons are to be taken (illustrated in Fig. 1) 
the center of the table. ‘The tableshould 
‘bemoved off centerand the4 3/32-in.radius 
milled, finishing face A also with this cut, 
as shown in Fig. 2. If a 1}¢in, mill is 
used, all cuts may be made without 
changing the cutter. A” second cut 
finishes the 43(-in. radius. ‘The ends 
next may be milled by setting the work 
as shown in Fig. 3 for one end and in 
Fig. 4 for the other. 

‘The 4;-in, coneave radius next ean be 
nilled with a setting as at Fig. 5. ‘The 
remaining 3-in. radius und the final eut 
requires & shift of the castiron plate and 
work to a new position on the table #0 
that the center of the radius is over the 
center of the table (Fig. 6). By setting 
the table off center again and rotating it, 

(Contnned on page 115 
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Better Shop Methods ff 


Readers Solve a Shop Problem | 
(Conn rom page 110) 
‘Yhe final cut is taken and the cam is 
completed, ready to remove from the 
castiron plate. 
By W. R. Ward, ME. 
Lyells, 
SUGGEST the follwing, 
machining the pie 


NI 


[BLOCK TO ATTACH HECE > 
WO FACEPLATE 


Diagram of easentiats of Me. Wat 


method 


and bolt the piece to 
ateel, This piece also 
holes drilled through it at right a 
the serew holes. Now bolt the 
the faceplate of a lathe and roug! 
finish turn the pleces to the sizes given 
‘Unscrew and drill out the threaded holes 
to the sizes given und countersink 
Finish the eam radius on the miller, as 
deseribed in the article 


Old Bill Says— 


(OE, won't you take those files off the | 
‘of your lathe and stop using 


Hie the right 
speed limit and 
try to keep up 
the pace. 


If you keep 
your eyes open 
round the shop 

\d make a men- 
tal note of the 
miscellaneous 
equipment, you 
often will be able 
to lay your hands 
‘on just what you 


drawing thoroughly 
farting to work; it is the best 
‘against mistake. | 


Was today an off day? Always bear 
in mind that defeat is rare indeed for 
the man who is not easily discouraged. | 
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How many times you have wished for a conver 
ractical holder for the telephone! Now you can 
fin Holé-e-Phon! Hold-a-Phon attaches toany wall, 
y holds the phone securcly yet ready for instant uso 

F od oflerssnany advantages over expensive telephone 
J sands or similar devices. 


HOLD-A;PHON 


Price, 
Only 


Special Introductory 
(Postage Extra) 


Absolutely Money-Back Guarantee 
If You Are Not Satisfied 
Can be fastened tightly to plaster or wood wall in a | 
JET" SNanthngmely sighed very soon 
‘. ‘made of solid plece of metal. v1 


Celine ae 
Send $A for you 
setecagicay eee 


Pron TODAY. Tey lt. Use lt Ifyou are 
wait isreend We back any time within 10 
‘wll be piremptly and cheerfully Yefunded. | 


Remembers tne eat” kee elgns, Pay te 
Ec smsait portage cont when your Hold-a-Phon auriven, 
‘THE HOLD-A-PHON SYNDICATE 

17191 Swift Avenue Detroit, 


TEAR OUTIFILL OUT—MAIL—TODAY 
'Spedai Introductory Coupon, 
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| 

Ole Evinrude's | 
New Fast Light Twin 

= Just step into, 

your boat and GO! 


yas Siac fi sa petit | 
‘No OUFHOARD MOTOR Cb, | 


| 
| Where’er the smiling | 
| stream may beckon 


Ger an “Ol Toes 
Sor of's tmly se cash 
fal eanoes They ae 

Tavet ia a9 “OM Tom 


this realize the 
Se beaet 
al Taian 


“Oil Tow 
atvemet a 


olay and you wil re 
rite divieads In happiness for your to ome 
SOM Tonn Canon” ate iow Im peice ‘S64 ape 
From desir or factory. 

The 1925 catalog shows all modes fa fll color 
eis tree, Wate fr your copy talus. Orn Toms 
Gosor Co, 1596 Stain Sot, OU Tom, Maing, 
wea 


How to Slot the End of a 
Cylindrical Piece 
By Henry Simon . 


'ND-SLOTTING a cylindrical piece 
accurately, so as to keep the slot 
strictly central, is not an easy matter, as 
every one knows who has had to do it 
The method of drawing a circle with a 
diameter equal to the width of the slot is 
one way out, but not a very good one, 
‘because of the difficulty of working close 
to the lines, which, if fine enough to serve 
as an accurate guide, become hard to see 
‘a8 soon as the cutter gets near them. 
A plan that gives more accurate results 
with much less work and trouble and in 


' rmiuch faster time, 


0 form a short 
PNSHED DA — 010 
if FINISHED OVA 
wep) Finssheo 
70 ece 


Projection on the 
a end to be slotted. 

‘sor 

‘The piece before 

ind ater donting 


‘This should be 
about 1/16 

and of a diameter 
exactly equal to 
the width of the 
finished sl. 
milling, 

is moved 1 

until the 


‘the method can be 
two projections, thf 


lished size, A 
an the finished 


of slotting to 
ingle cut. ‘The 


B 
Using a°Aial tet indeator in connection 
with a magnifying glass and a size block, 
it will be found eaxy, in a majority of 
cases, to hold the slot to size and to 
001-in. concentricity. 


Braces Prevent Distortion of 
‘Thin Work in Chuck 


HE usual dificultyA trying to hold 
thin work in a fhth\chuck without 


If the brace is a bit too short, j 
wedges can be 
before the chuck jaws are tightened. 
—E. C. Fetvows, Cut Bank, Mont. 
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Old Bill Repairs a Press 


(Continned from pose $8) 


machine,” Old Bill said. “We will use 
23ginch’ rods, so you will have to make 
some holes through the bed to take them. | 
Get the legs off the machine, so we can 
take them to the shop to drill holes to 
clear the nuts. We will put a steel bar 
about 14 inches thick under the bottom, 
between the bed and the leg, for the nut 
to bear against. At the top, we shall have 
to put ancther ber, and then on top off 


the center. 
“Then 


He seldom did much of | 
he could guess more 

ly than many men could caleu- | 
but ‘on important work he felt that 
cht to check up his imagination 


IT think this book has the dope I 
"he said to himself as he settled 


in the middle and supported at the ends 
wh 
s- 
4% 


‘A note informed him that W was the 
load, L the length in inches, Z the section | 
modulus, and S the stress per square ineb. 
He wanted to find the section modulus, #0 
he transposed the equation to read: 


WL 
as 


Ze 


N INTERRUPTION came from Old 

Bill's right-hand _man—Laten—ear- 
rying two small links and some pins. 

“Here's the reason the duplex steam 
pump down at Bell's would not work,” 
Laten said. "There is about 14-inch play 
in these valve motion links. I suppose I 
had better make bushings for them. 

‘It would be cheaper to have the welder 
fill the holes up with brass, then drill new 
holes, and turn the pins to fit,” Old Bill 
said.’ “Quite a job we have at the 
Burrows plant. I am figuring the repair 

Laten looked at the print. Old 
showed him where the break was, and 

him what he proposed to do. 

‘want to get a beam up here tl 
strong enough so that it won't give,” he 
| said, “This is the formula to use.” 

“Looks complicated,” Laten observed. 

“It’s not so hard,” Old Bill explained. 
“This formula will’ give us the section 
modulus of the beam that we should use, 
‘The ‘section modulus’ is a hi 
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PORTER'S 


"The End Cutter, 
ich 


cutter ned the world 


7 


stamping nature that can be 
csr 
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Old Bill Repairs a Press 

(Continn ne 1D) 
| mame for the load-carrying capacity of a | 
bar or structural shape used as a beam. 
It is a comparative value, like weight | 
| Ber cubic foot, or miles per hour, or volts. | 
‘We have a load of 80,000 pounds, the 
hers of the beam is 24 inches, and I 
don’t want to stress the steel more than 
12,000 pounds to the square inch. 
Working that out gives us a section | 
modulus of 40. 

‘Where does that get 

“Well, here is a table that gives the 
section modulus of different sized chan- 
nels,” Old Bill said, turning the pages. 

10-inch channel weighing 30 pounds to 

1 foot has a section modulus of 20, 20 
‘two of them together will make the beam. 
we want.” 

Old Bill drew a little sketch. He spaced 
his two heavy channels apart to allow the 
bolts to go between, and provided plates 
at the ends for the 24-in. nuts 
against. Then he started tl 
through the shop. 

‘The following morning Ol 
out to the Burrows pl 
found the holes drilled, 

Evans chipping out 


could rest one 
yunding, 39 
Watkins to phip 


shaft to the shop | 
the rods to pass 


the beams riveted tor | 
being threaded, and the 


‘shop truck drove into the Burrows 
rd the next morning loaded with the 


ods, the beams, the legs, and a couple of 


ersptin = 
Filer tl Tengen Eke 


Monro, Grande eine 


Easy toDraw Cartoons 


When Shown in the RIGHT WAY 


wen 


Toure i enst sapenioe” 
‘THE W. L. EVANS SCHOOL OF carroonme 
1B Lender Suliding hie 


tanks of gas. Old Bill supervised the 
assembly. When the rods were in 
place, he had them tightened with a 
wrench with a 6-ft. piece of pipe on 
fit. Other men were putting the legs in 
place. 

Old Bill took plenty of time to check 
each piece, and to see that the nuts came 
up squarely, and that the bars at the top 
and bottom had a good bearing. When he 
was satisfied, he turned to Evans, the 
apprentice, and said, “Bring in the gas 
tanks and the torches.” 

Mr. Ferguson looked puzzled, 

“The only way to get the rods tight 
enough,” Old Bill explained. ' 

‘The torches were lighted and used to | 
heat two rods at one time. Old Bill had 
a chalk mark put on the nuts, and as they 
lengthened with the heating, the nuts 
were screwed on a half turn more. When 
two of the rods were thus tightened, the 
other two were heated and the nuts 

| screwed down. 

“Now we will let them cool to be sure 
that the slide is parallel to the bed,” Old 

(Continsed on pase 119) 
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Tour Your State 


for Less Than Carfare/| 


Think of it—you can now motor 1000 
riiles for 83.35." New Indian Prince— 
1e Personal Motor—goes 90 to 100 


handle.” You learn toride it in gad/h 
S minutes, Costs less than a 

fother first-class machine. 
Ws 


Mood how exly 
‘ny 


Dept. H-6, Springfield, Mass. 
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Better Shop Methods 


Angular Work Simplified by Use 
of Unique Sine Bar 

"TAP sine bar Tam using iso departure 

size and const 


from conventional 


Mousien wou 


compact in size, it 

toolmaker's dngle pl ts 

whiehig tiettened ation aut ak 

the fart tl iminates the 

use of > itd the er ta poe, 
Toouan 


YE snouoen sentw 
‘Thin small sine Dar is attaches to « tool 
faler's angle plate with single ‘bolt 


‘The fact that the center distance between 
the pins is 1 in, simplifies ealculation 

‘The sine bar is 35 by 3§ by | 
hardened and ground. The }(-in. shoul- 
der screw is 235 in. long over alll and is 
hardened and ground. ‘The }-in. pin is 

n, Jong and is a press fit in & soft steel 
ing. ‘The angle plate has four holes 
with soft atecl bushings bored to 3¢ in. 
Aiameter.—S. L. Romans. 


Old Bill Repairs a Press 
(Continnel ftom pest 1B) 
Bill said. “Then we will put in one of 
‘the dies and see what happens.” 

‘The shrinking of the rods pulled the 
broken casting back to its place so firmly 
that the crack hardly could be seoy 
‘The alinement was all right, x0 ty 
men put in one of the big d 
had them make one piece 
putting the powsr of 


the manager ex- 
that every one 


sheet of steel between the 
around to grin at the 
, who looked as if they did not 


what was going to happen. 

Old Bill put his foot on the pedal. The 
machine made one stroke. Old Bill took 
the finished piece out of the die. The 


to the machine, remarking: 
off again!” 

Old Bill stood with Mr. Ferguson for 
some minutes watching the operation of 
‘the press, anxious to see if the rods were 
tight enough. ‘They were. ‘The erack did 
not show any movement at all. 

“Except for appearances, your machine 
is as good as it was when new,” Old Bill 
said. 

“It does not look badly,” Mr, Ferguson 
replied) and added heartily, “You have 

jone well by us.” 


PoE toa 
ingle bolt, | {| 
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" needs good 
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hardened and 


cutters STAND. 
ly—and the 
in their jaws grip hard 
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| 
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That Musical Pal of Mine | 
Happiness, friendship, inspiration, popu- 
lanty—all these and tore sre the pele 
Jof music. No wonder millions of happy 
people affectionately refer to the Hohner 
Harmonicaas“That Musical Pal of Mine”. 
/Anyooe can quicklylearn to play a Hohner 
‘with the aid of the Free Instruction Book. 
‘You don’t have to tune it; it is always 
tuned. You can’t makeamistake astotone 
forthe tone is xed. You merely breathe 
into it the song that is craving expression. 
jand out come the cheering strains of an 
‘opera, symphony or popular melody. 
Get a Hohner today and ask for the Free 
Instruction Book, illustrated with charts, 
pictures and favorite musical selections. 
If your dealer is out of copies, write M. 
Hohner, Inc., Dept. 182 New York City. 
Leading dealers sell 
racer tet 


| and easier to use, and even an ordinary 


ends. “When these ends 
is a difficult jgh to repair t 
they will stay 


lem in the case of a 
engine by welding. 
1, were 


‘The threaded rod Is welded in place through 
‘Thole that le cot or died im the 


(Pig. 2) 
merely should have drilled holes in 
of the patterns shown in Fig. 3. 
‘The rod then was replaced, lined u 
in its true position, and brazed with a 
welding torch, The job was heated 
slowly so that both parts absorbed the 
heat equally. I used a liberal amount of 
flux and filled the holes with Tobin 
bronze. Finally I built a collar around 
the rod at the top of the easting (Fig 4), 
—C. R. Vax Duurr, MeLouth, Kan, 


Micrometer Used in Alining 
Cross Rail of Planer 
WEEN the cross rail of a planer ie 

out of al it 
can be tested 
dinary micrometer clamped 
steel in the toolpost, ayilluste 


he clamp bolts, 
Bet the head so 
iat the microm= 
eter thimble will 
touch the table at 
fone edge. Note 
the reading, turn 
the thimble back 
a trifle so that it 
will not drag (or 
‘use a feeler gage), 
move the head 
across to the oppo- 
site edge and take 
another reading. 


Reset the bevel 

eathed of 

Sexing dinemest gear after’ taking 
up all back lash in 

both elevating screws. If available 


side micrometers are, of course, quicker 


caliper and paper will serve.—C. K. 
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Your first step 
Before disclosing an invention the inventor 
nk fort “RECORD 


model or sketch and description of the inven- 
tion for INSPECTION and INSTRUCTIONS. 
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Two Counting Devices for Use 
in Winding Springs 
- WINDING long springs it is desir- 
able to know the number of turns to 
‘make for each coil, “If there are 
‘quantities of springs to be made, stop} 
to count the number of turgs 
spring is a waste of time. 
‘One way to count the tu 
cally is to. use an ord 
‘counter, driven from 
8 wooden plug A, 
‘the spindle hole. 
plug, a. sop it, 
the counter] When fe spindle revelves, 
the goynter ites #utomatically, as the 
ly is sufficient to permit 
ody always to hang down in 
t position for reading. By noting 
fading of the dial and knowing the 
number of turns required, the operator 
can tell when to stop the lathe by watch- 
ing the counter. The frietion should be 
adjusted by means of the serew 2 90 that 


1p. pane 
Ful bee by Sart lid 
et po Sonate 
on 


soa an conaryreetton cota (ot raw 
‘and "an ald eleeric meter ‘counter 


the "pointer of 


ee 


une 


the dial will turn easily. 
well with light machine oil. 

T also have used, with equal success, a 
counter D such as found in an electric 
moter. This ix fastened to a wooden 
block attached to the wall near the lathe 
‘or to the back of the lathe, using « special 
bracket. Remove one of the hands on 
the counter and solder a loop € of No. 18. 
copper wire to the shaft. Drive a staple 
into the plug. A piece of No. 12 wire & 
with a closed loop at each end connects 
the counter with the lathe. ‘The counter 
need not necessarily be in line with the 
Inthe spindle as the wire loops serve as a 
‘universal joint. 

Before starting to wind, note the read- 
ing of the dials. Add the number of 
turns required to the original reading and, 
when the pointer comes to this sum, you 
Know that sufficient turns have ‘been 
made.—S. H. Sastugts, Oakland, Calif 


Oil the parts 


Milling-Machine Vise 
(Continued from page 122) 
difference in the jaws, however—ong is 


have been extensively 
jacksaw machines for sawing 
fo the desired angle without resort- 
igh-price milling 
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A Golden Treasury 
of Entertainment 


HIS new magazine, of a new 

kind, has been an instant 
success. Editors, _ professional 
men, women, business men, writ- 
ers, college presidents, advertisers, 
readers everywhere — hundreds 
have written ‘their admiration. 


‘There’s always room for the 
best, if adequately presented. 


‘That's the idea of Tue Goupen 
Book, to make the best available, 
that “he who runs may read.” 
Likewise he who relaxes in an 
easy chair and wants to listen to 


somebody worthwhile. 


Tux, Gores Book publishes 
the best fiction, true stories, plays, 
poems, essays, and humor of all 
times and countries. ‘The masters 
of story telling talk to you in 
these pages. They offer for your 
entertainment their keen obser- 
vation of life and human nature, 
their humor, their exquisite style, 
their enthralling invention and 
ive skill. 


At Newsstands 25 cents 
For a year’s subscription, $3.00, address 
the publishers 
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55 Fifth Avenue New York City 
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Better Shop Method: 


Special Adapter Saves Time 
in Grinding Small Tools 


MACHINISTS are thoroughly familiar 

with the amount of grinding some- 
times necessary to form a threading tool 
from a toolbit in those eases where the 
thread is less than }{ in. in width. Tt 
‘wastes time and steel, especially if the 
bit happens to be 34 in. square or larger. 
This waste is avoided by the use of a 
simple adapter like the one shown. It is 


By ving this quickly made adapter, small 


Lathe Used in Sawing Apart 
Brass Bearing Shell 


MALL-SHOP mechanics often are 
forced to rig up a lathe to do the work 

‘of a shaper or even a miller. A job of 
machining a large number of brass bearing 
‘shells was given out in one shop and, after 
the pieces had been turned and bored in 
the regular way, it was found that the 
splitting could not be done satisfactorily 


in the lathe as 

‘was fastened to the cross 

‘to hold the shells while being split. 

Inthe was run backward and the work 
fed into the cutter—F. N. C. 
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My Forty Years in the 
Patent Office 


and the patent was granted to the young 
inventor. 

I don’t mind saying, confidentially, 
that I'm something of an inventor myself. | 
Asa matter of fact, it is dificult for a man 
‘at the examiner's table to refrain from 
thinking in terms of improvements on the | 
inventions he sees. In this way, he often 
is struck by an idea different from any he 
hhas ‘seen. ‘That has happened to. me 
many times, and other examiners have 
hhad the same experience, But that is as 
far as we get. Under the patent law we 
are barred from taking out papers. ‘The 
reason is apparent. If we were permitted 
to patent our ideas, outsiders naturally 
would protest that we were taking ad- 
‘vantage of our positions, | 


[NTRICATE and involved construction | inaceewsible in winter, this 
tare every-day problems of examiners. plant of the 
In one application for a patent there were land Power Company 
100 sheots of drawings and a large volume | on the Decriicld River starts, 
filled with specifications. Digestion of | Protects and stops itself. 

this mass of material occupied the time of 


ey or ie eeiees tee see These power plants 


and ars them prea ce ‘it more ao a 
tiger pie delyoe ap : 
de, Cee baer 

Yen? eee 2 almost think 
ten ee 


frequent coing Each Saturday afternoon, the 
gine : demand for electric current 
One, diminishes. Immediately 


es this plant, at the head of the 
de entirely unprecedented, 4 
and Z4Y the inventors often file their Whetner sicctig stream, shuts down, and a 
Fe oe from water, coal o storage reservoir begins to 
: there i aut 
“aie telephone affords case in pint Gipment tat gat fill with water. On Monday 
jexander Graham Bell presented his ap- jo everything : 
plication for patents on the telephone at think, General Elec. morning, the plant starts 


the opening of the office one mor! 


ig, and, HecaePeynencct itself and sends water down 


before the day was over another man ap- 
eared with application for a patent along fis sauipmestiea, __ to all the others. 
imilar lines. Reversal of the sequence pa gl 
might have deprived us of the Ball tel sevice of everybody No human touch. Just G-E 
phone. tho wants to devel n 
‘The country is full of lost inventions — electric power. automatic control. 


‘good ideas gone to sleep; devices patented 


and left to rust. In many cases these 
mites oats | GCRNERAL ELECTRI 
properly applied they would do much for | 


NY one of many reasons may keep a 
patented article from reaching the 
market. Perhaps the inventor lacks 
funds; perhaps he lacks initiative or per- 
sistence, For these or other causes his 
fromrniemennce || WAVWVENTORS &RoTec!, 
tion might as well never have been made. YOUR IDEAS 
‘Naturally, most of these unused articles Send for our Guide Book, HOW TO GET A PATENT, 
of salable type are among the small and Evidence of Invention Blank, sent Free on request. Tells 
things, for the inventions of greater im- |}! Our terms, methods, ete. Send model or sketch and’ description 
Unstrial world fs keenly alert to all im- | || Of Your invention for Ing 


tion and Instructions Free. | 


provements in major mechanism. In the ie 
Jimeracks, however, a valuable patent is | || Terms Reasonable. Best Ref- | ~ 


‘easily overlooked, and it is the jimerack | }/ ¢rences. ! 


that sometimes offers the most immediate || RANDOLPH & CO. 
SE ee re as Dept. 130, Washington, D.C. 
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Must Men 
Fear 40? 9 


ThisNew Super-Horn 
Brings Magic Clearness to Radio 


‘The new Kellogg Symphony Repro- 
ducer is a new-type horn recently de- 
veloped by our experts—based on the 
Inagneticdapheagin principle. 

It brings to radio a marvelous tone- 
Gqualityra beauty you have never heard 
Before’ Attaches to any act and can be 
Adjusted for: the particular “volume 
Tequirements of the set. 

‘At all radio dealers. Ask for it by 
ame, ‘See’ ity hear it—compare! 


© Re Raises katie gar Cie te Fee 
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My Forty Years in the 
Patent Office 
wed from bate 125 

‘Take the case of the return-ball as an 
example of s fortune in a trifle. All chil- 
dren have played with the ball fastened at 
‘the end of an elastic string—to be thrown 
from the hand and caught when returned 
by the force of the rubber strand. This 
may not have contributed to the world’s 
progress, but it has brightened childhood 
and brought rich financial reward to the 
inventor. It is stated that the originator 
of this simple toy reaped a profit of 
$50,000 a year. 

‘Toys are great money-makers at times, 
but not always for the inventor. ‘The 
clder generation still remembers the 
famous Fitteen Puzzle, a diversion of 20 
or 30 years ago. This puzzle swept the 
country, as crossword puzzles are sweep- 
ing it today. Every home had its little box 
with the 15 wooden squares to be arranged 
in numerical order. 


= | pue inventor, however, made the mis- 
take of placing his game on the market 
before it was patented, and its popularity 
proved his undoing. ‘In the absence of 
patent protection, a di 

manufacturers imitated 


than one man 
‘dea ponable of de- 


ye manufacturer, who pur- 
‘developed them; or they have 


Even now there is litigation in the 
matter of self-starters for motor-cars. 
One of the early applicants for a patent on 
a starting device, after delayed develop- 
ment, has undertaken to establish rights 
of priority over various manufacturers of 
mechanism of this character, and it is 
estimated that more than $50,000,000 
‘would be involved should his litigation 
prove successful. 


TRAGEDY of invention is found in 

the case of a man working for years 
‘on an idea in the belief that it is entirely 
new, only to find upon completion of his 
labors and the filing of his application 
that the identical invention has been in 
use for years. 

To most people there is scant realiza- 
tion of the purpose of a patent. The 
fundamental motive of a patent system is 
to give the world the benefit of a new 
invention. In granting a patent the gov- 
ernment requires disclosure of the in- 
ventor’s secret and in return gives him 

jon for a term of years. 

It is interesting to note that inventors 
come from very definite geographical 

(Continaed om tase 127) 
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| My Forty Years in the 


Patent Office 


(Continued from pose 126) 

alts. ‘The Connecticut Yankee, for ex- 
ample, has been an inventor from the out- 
‘set of American civilization, and recent 
figures show that in proportion to popula- 
tion, Connecticut still leads in producing 
inventors. For the Inst fiscal year the 
Connecticut ratio was one patent to 
every 1388 inhabitants. The District of 
Columbia was a close second, a circum- 
sstance doubtless influenced by the pres 
‘ence of the Patent Office. ‘The moving- 
picture industry probably is responsible 
for California's occupying third place, 
with one patent to 1473 people. New 
Jersey and Illinois followed, New 
York in sixth place, and Massachusetts 
trailing in seventh, despite the traditions 
of Eli Whitney and other famous sons. 
‘The State of Washington, with its fruit 
and timber interests, came next, 


ANUFACTURING activity in 
M1“Gieveland, Akron, Youngstown and 
1 centers brings Ohio 


state of Wisconsin. 
‘At this point the fi 


states whose population is largely rural 
‘and ngricultural. Mississippi last year 
yielded a smaller proportion of inventors 
than any other state, with a ratio of one 
patent for 30,349 people. South Carolina 
{g next to the last with one to 20,786, and 
North Carolina third, with one to 18,411. 
‘The only other states above the one-to- 
16,000 ratio are Alabama and Georgia. 
In New Mexico the proportion is one to 
346 and in Arkansas almost the same. 
je states close to one in 10,000 are 
Kentucky, Louisiana, and Virgi 


AMERICA in the greatest of all coun- 
tries in the matter of patents and in- 
vention. Of the 4,600,000 patents re- 
corded as issued throughout the world to 
recent date, almost one-third were issued 
in the United States. 

Experience and observation have taught 
me that every man is a potential inventor. 
‘Some of the most useful articles have been 
devised by men widely separated in point 
of raining, education, vocation, and 
occupation. 

‘The country schoolmaster, the banker, 
or the boy in the machine-shop, may give 
birth to an idea at any moment, and this 
broad field emphasizes the truth that none 
of us can tell when something new will 
present itself and startle the world with 
its originality and practical value. 
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‘ABusiness to Enthuse Over — The “Ideal” Lawn Mower Sharpener 


You Start Now 
dull—owners don’t know | ore to Fst them sharp- 
ned, Mowing the lawn dreaded 
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Lawn mowers are 


veause of dull 


Srimproperiy sharpened mower, Lawn mowing 
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‘You do the work acienti- 


sharpen 


flcally—you are in big demand, 
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to Razor| 
t in mowing | 
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He Began as Section Hand 
(Continued from page 51) 

And as the last faint rays of day melted 

into the onrushing winter darkness, he 

kknew that he had reached the Pacific side 

of the pass; that he had succeeded where 

all others had failed. 

Even today, after 35 years, the hours 
that followed are vivid in Stevens’ mem- 
ory. He could not return, for the black 
darkness made it impossible for him to 
discern the snow tracks that marked his 
path. He could not rest, for he had 
neither camping outfit nor the materials 
with which to build a fire, and to have 
sat down unprotected from the bitter 
cold would have meant that he would 
freeze. By mighty efforts he managed 
to reach the summit of the pass, then, 
through the whole night, he walked back 
and forth over a short seqtion of his path, 
fearful of extending by rofte lest a misstep 
on the uneven snowfrring a twisted ankle. 


In the morning he back to 
where he hi and found 
him with frozen foot. 

“In at evens told me, 


rouble I managed to 
ie Indian camp, 1500 
T found that even’ down 
n 36 degrees below sero 
before. But I was strong in 

nd could stand a lot of that 

T stood it better than the 
anyway,” he said with a amile, 


in his woodsman’s clothing, to stand per- 
manently where he spent that memorable 
night in December, 188: 

Stevens’ next engineering exploit—this, 
too, accomplished for the Great North: 
ern—was crossing the Cascades. In one 

1ce he performed a particularly brilliant 
piece of work. ‘The line was about 80 
feet too high to be able to continue down 
canyon. Eighty feet of drop requires 
about 4000 feet of track, so that the up- 
grade may not be too steep for locomo- 
tives. Where could that 4000 feet be 
found? Stevens studied the problem, 
and at last reached a daring conclusion. 
He bridged the gorge and caused the line 
to dive head on into the cliff on the other 
side. Within this cliff he built « semi- 
cirealar tunnel, through which the road 
steadily dropped, so that when it emerged 
from the same cliff it was 80 feet below, 
and the line could be continued down 
the mountain side. 

Another tunnel that Stevens built in 
the Cascades is 13,789 fect—more than 
234 miles—in length. Work was begun 
from each end, and despite the engineer- 
ing difficulties presented by the higl 
snow-covered mountain it penetrates, 
the two shafts, when they met in the 
heart of the mountain, were only a half- 
inch off line. 

These tasks were completed by 1903. 
For the two subsequent years, Stevens 
was vice-president in charge of operations 
of the Chicago, Rock Island & Pacific. | 
‘Then, in 1905, the United States Govern: | 

(Continued on page 129) 


rune 135 
He Began as Section Hand 
(Contin rom tape 129 
Sit ’slled Mis to tale sharon Che 


building of the Panama Canal 

He found conditions in the Canal Zone 
in a state that can be described only as 
chaotic. Work was virtually at a stand- 
still. Yellow fever was taking a terrible 
toll of lives. ‘The Panama Railroad, the 
only means of transportation, had broken 
down. Sanitary conditions on the Isth- 
‘mus were such that to obtain labor was 
almost impossible. 

Within a single year, Stevens, aided by 
the admirable program of sanitation en- 
forced by General, then Colonel, Gorgas, 
hhad changed all this. It was the strength 
of his influence that caused Conj 
the President to decide on bull 
canal, instead of the sey 


Stevens at Pa 
to have requir 
i 


hhad been perfected, 
is of the Canal Zor 


were happy, and work was 
rapidly and so favorably 
was opened on the 
predicted and General Goethals, 

ded him, did not feel called 
fo make a single change in any of 
iajor arrangements that his prede- 
or had put in operation. 


the emplo 
rogressin} 


‘TEVENS' experiences in Ri 
of the American Railroad Mis 
ing the World War, and later as president of 
the Inter-Allied Technical Board, supply 
one of the high spots of his remarkable 
career, His task were staggering. In 
his attempt to rehabilitate and operate 
the Chinese Eastern Railroad, built with 
French money in Chinese territory, he 
faced the joint opposition of Chinese, 
Russians, French, and Japanese, all fearing 
‘that Stevens’ presence meant an effort of 
America to take this line for her own. 

Similarly, after the Armistice, when 
only a handful of Ameriean troops were 
loft in Siberia, Stevens, practically single- 
handed, was foreed to combat the com- 
bined forces of Bolshevism, commerci 
‘greed, and suspicion of his good faith in 
getting into operation and keeping open 
the 4500-mile Trans-Siberian Railroad, 
‘a system made up of a score of different 
operating units, practically all of which 
‘had collapsed. 

How well he succeeded in accomplish- 
ing these Herculean labors among the 
dangers and difficulties of a distracted 
‘country in one of the mast trying times in 
the history of the world, his medals and 
decorations eloquently’ testify. For 
many of these honors came from foreign 
governments that at first regarded with 
suspicion the efforts of this able American 
engineer to bring order out of chaos. 

John F. Stevens is a great man; also he 
isa simple one, His body is still sturdy 
despite his years. His massive head sit 
‘squarely on his broad shoulders, and his 
firm jaw is most obvious evidence of the 
unfaltering purpose that has carried him 
unaided from a frontier railroad gang to 


‘world-wide eminence in his chosen field. 
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specialists 
can make 
good fixed condensers 
Ts small fixed condensers in your radio set are 
there to help you get clear reception. If these 
little condeneera arenot made most accurately: the 
quality of reception you get—even though your set 
be excellent in all other respects — will be 
greatly imps 
You will find that nes sets made—in fact over 
90% of them—are equipped with Dubilier Micadons. 
Thee tai the marae by’ whack all. Dabilier fied con. 
densers are known. 


Be sure your set—whether you buy it or build it—is 
‘equipped with Micadons. They are made by specialists. 


Dubilier 


CONDENSER AND RADIO CORPORATION 


AUTO RUNS 
57 MILES ON 
GAL. of “GAS” 


Have You AN INVENTION? 


If 40 the WORLD PROGRESS will 
Show you how to 


Protect and Profit From Your Ideas 
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Deaf? A post-card brings 
joy of good hearing again | 


Amazing Invention enables deaf to hear instantly 
Sent on Ten Days’ Free Trial 


Some folks imagine that deafness is that they offer to send 
merely a personal annoyance. Rut it’s far a string of any kind —for 


more than that. It ruins the disposition, No red tape—no deposit | 

Upsets the nerves. And taxes the health, any’ kind, } 
Now science has proven it is needless liberal trial offer, 

to remain deaf, A remarkable little per- Dictograph Products Corp 

sonal hes d has been perfected by partment 1303-D, 220 West 


New York City. 


a group of New York scientists, Ini 
¢ please do this now, 


dliately restores ood hearing even to. the 


Poorest cars, Results are immediate— If you have lost hope through other 
there is no waiting—no delay—no danger. methods, we are even more anxious to 
You hear ‘at once—clearly, distinctly, have you try this remarkable little inven 
naturally tion. For it will not fail yous and there is 

‘The inventors are so sure you will be nothing for you to lose. Simply send name 
lated with this wonderful little discovery and address now. 
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Mounted photo enlargement printed ani 
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say which of these helpful bocks you wan 
‘and we will send it FREE. Write NOW 
E.C. ATKINS & CO., Ine. 
'D-20 Indianapolis, Ind.| 


$592 
in one month. McPhail $1,140.10 
in four months. Others are mak- 


BRAXTON 
me BELT 2x 


while ‘the brightepyones [how 

| dimly ‘with a blur of light Mout them, 
each looking like id elfster 
of stars. thef ap- 
Saw the ghin- | 


Your Own Weather Prophet 


«“ 


to increase in size in the afternoon and 
yield a downpour. 

‘The cirrus clouds, highest of all, com- 
posed of ice needles and floating nine oF 
10 miles above the earth, are forerunners 
of storms, being carried far ahead of the 
rains. Hence the saying, “Mackerel 
scales and mares’ tails make lofty ships 
carry low sails.” 


‘OULD you forecast the next day's 
weather from observation of the 

It is often easy to do so, If they 
look dim, there must be much moisture in 
the atmosphere, promising rain, 


When the stars begin to tude, 
‘The earth toon bosoms puddle, 
That is another old saying, and fur- 
nishes, in general, a correct forecs 
When a mist, due to the beginnjhe of 
moisture condensation, forms oj 
sky, as it does on the’ forwa 
storm, the smaller stars ce 


fen that the great | 
Presumably it was 
Jat he beheld that bow of 
be had soon it in the 


very little knowledge on the subject 
inbows will enable you to derive from 

hints that are’ helpful in. local 
forecasting, 

Everywhere in the temperate zones the 
prevailing winds move from west to east 
‘and hence nearly all atorms do the same. 
Considering the fact that the rainbow (a 
purely optical phenomenon) always is 
seen on the side of the observer opposite 
to the sun, the shower that gives an 
evening rainbow usually is movir 
farther away from the place of observa- 
tion, ring of 


THER words, 
1g seen in the east, foretells fair 
weather for the morrow. On the other 
hand, a morning rainbow, seen always in 


1X2 mn evening rainbow, 


the ‘west, indicates an 
shower, 

‘The rainbow can appear only when the 
rain is falling and the sun shining simul- 
taneously. If seen to windward, rain 
ay be expected, for the shower. in ap- 

ching. If to leeward, no rain can 
ome from that shower, for already itis 
receding. Hence the sailor's proverb: 

Ratsbow to windward, fou falls the day’ 

Rainbow to iceward, damp rune sway 
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Your Own Weather Prophet 
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‘The amateur weather prophet often 
may obtain some advance information 
from the way in which the clouds behi 

If they gather rapidly, a weather dis- 
turbance of quick action is indicated—a 
thunderstorm or a squall of small extent 
and short duration. 

Some persons with sensitive noses will 
tell you that they can smell coming rain. 
Probably they ean—at all events, in 
certain localities. Decaying organic mat- 
ter in stagnant ponds and ditches and 
undrained swamps produce much foul gas 
that accumulates in bubbles under the 
mud. An approaching storm is preceded 
by a considerable decrease of atmospheric 
pressure (as shown by the barometer), and 
this in turn lessens the pressure on the 
mud-imprisoned bubbles of putrid gas, 
allowing them to expand and break | 
‘Coming to the surface, they make the 
perceptibly offensive. 

‘Smoke from a chimney will aff 
an indication of coming wea 
rises high, disperses and soon, 

ference ix that the 


composing it are 
Moisture condensed 
here; and, accordingly, 
expected. 


IGHTT light seen in a fog at night 
£¥'s encircled by-a colored ring, red on 
the outside. On a misty night the moon 
hhas such an appearance. In either case 
the phenomenon is due to the bending of 
light raya as they pass through sus~ 
pended droplets of moisture. The larger 
the droplets, the smaller the ring that en- 
circles the moon. 

Hence, if you see the ring shrink in 
diameter you may safely infer that rain is 
probable. If, on the other hand, it en~ 
larges, evaporation in indicated and you 
may confidently predict clearing skies. 

Different in kind and attributable to 
other causes are “halos,” which are some- 
times seen encircling the sun or moon. 
Usually they are more or less colored. 
‘They are produced by refraction of light 
ya passing through high atmospheric 
strata filled with ice needles. 

Halos are seen often in the high cirrus 
clouds caught up from the tops of storms 
‘and carried far ahead by the swift winds 
of lofty altitudes. ‘The appearance of 
such a halo, therefore, should inform you 
‘that bad weather impends. 
| An old saying that “The moon with 
circle brings water in its beak," has 
reference to the lunar halo, Itis the solar 
halo that is referred to by a Zuni proverb, 
“When the sun is in his house, it will rain 
soon.” All celestial phenomena of the 
kind’ indicate a damp atmosphere, and 
therefore give warning of rain. 

Persons who are reputed “‘weather- 
‘wise ure usually observers who have been 
in the habit of studying phenomena that 
have a bearing upon weather prospects. 
But anybody, granted a few helpful scien- 
tific hints to’ begin with, may acquire a 
worthwhile knowledge of the subject. 
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Books on 
Electricity 


The Electrician’s Wiring Manual) 
By F. E, SENGSTOCK, E. E. 
Contains all the information 

needed for the proper installatis 
of lighting and power systems in 
houses and other buildings. 


trical wiring 
sordance 
vetrical Code. 
Pocket aiseesible binding 
448 pp. Price $2.50 


Construction of Small Alternating 
Current Motors 
By PROF. A; E. WATSON 


fh the 


This book contains complete 

tructions for building small 

ternating current motors in several 

sizes, The designs will be found 

harmony with those of the very 
best manufacturers and they can 
be worked out by the amateur for 
making useful instruments, 

Fully Ilustrated, Price, $1.50 


Experiments with 110-Volt 
Alternating Current 
By J. D, Adams 
Here at last is a book that devel- 
‘ops a practical working familiarity 
with the alternating current—the 
form in which electricity is used 
in every home. ‘The author shows 
how this ean be done in | 
esting and inexpensi way. i} 
256 pages, 135 illustrations. Price, postpaid, $1.75 


How to Make Things Electrical) 
‘This book gives directions for 

making hundreds of electrical 
appliances and devices for the 
home, the shop and the 
‘The simple directions and many 
drawings make the werk easy 

429 pp. Price, $1.50 postpaid 
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250 Fourth Avenues 


on all makes ‘00% 


inter- 


aoe 


| stand-bys, in the ring and out of it, 


‘New York City) 


]) aimed punch, delivered early enough in 
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The Knockout Punch 
(Contineed from pase 49) 

they have scored knockouts by landing on 
various parts of the head that are usually 
regarded as invulnerable, ‘The late Bill 
Brennan was knocked out by a succes- 
sion of clublike punches that Firpo 
landed behind his ear. The kidney 
punch, delivered to the small of the back, 
was used successfully years ago by George 
Dawson and Danny Needham. This 
blow, now forbidden, is a torturing punch 
that ‘will bring a man down from sheer 
pain if continuously applied. 

But, though such blows ended 
many fights, the punch to the jaw and the 
solar-plexus punch remain the good old 


‘These are the blows to which you had 
better confine your efforts if ever you 
find yourself attacked suddenly. 

[am not writing this to teach any one 
how to fight, nor to encourage any one to 
fight. My advice to every man and boy 
is to avoid a fight whenever that can be 
done honorably. But it will stand you in 
good stead to know how to deliver a 
telling blow if the necemity ever arises. 
And it is equally important to be able to 
take a punch without taking the count 
immediately after. 


HIS latter is a matter almost en 
of physical condition. Big musgfes do 
not make one punchproof. A few onths | 


to the contrary, good fighters 

ily recruited from the ranks 
rkers, boiler-makers and street 
Jim Corbett, as is well known, 
yank clerk. " Mickey Walker, 
welterweight champion and one of 
the greatest of our modern boxers, was an 
assistant in an architect's office and took 
his first boxing lessons in the Y. M,C. A. | 
Twas a rate clerk in a steamship office. — | 


GO, IF you are an office worker and 
‘the man who is picking on you is a 
coal-heaver or a hardy plumber, don’t be 


‘worried by that fact. A well-timed, well- | 
the contest, and backed up by good 


physical condition will triumph over 


many handicaps in size and weight. 
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‘There's a Thrill in Making 
Things Yourself 
(Contin rom ee 39) 

‘enough to put it in, went up the moun- 
tain and cut down a straight, forest- 
grown white oak, had it ripped into two- 
inch planks, two by fours and four by 
fours, at a portable mill that was sawing 
upmy dead chestnut, and then stacked this 

beautiful lumber in the barn to season. 
After it had seasoned three years 
(which wasn't really long enough, but I 
was impatient), I designed a six-legged 
Jacobean table—it's sere of Jacobeen, 
anyhow!—It feet, long and. three feet 
wide, with two-by-four stretchers close to 
the floor, turned legs, and an ornamental 
border on the apron. The legs were 
turned at a mill, to my design. The 
faces above the turning I carved with « 
conventionalized floral design in an oval, 
in low relle—low 
‘wood was hard as granital 


HERE were, of course, 10 of 
‘ovals to cut and carve 


‘a youth in Europe and can mal 
ture as well as barns and chickes 
alternately planed at the 9 
planks, and oiled his bi 
down a plank and it was 
initiated me into the my 


lampbfck, it re- 
ir the frame, and 
‘shop window and 
quess it will stay 


then 


things, and I shall never have to 
phon a visitor leans upon it. It 
rests like Gibraltar on its six oak legs, 
with its three two-inch oak planks for a 
top, and I look at it and reflect that I cut 
down the treo it is made of, on my own 
mountainside, und carved the designs 
upon it with my own chisels, and helped 
in the task of putting it together. I say 
that it’s a darned fine table, and I don’t 
advise anybody to contradict me! 


J NOW, of course, that itis presump- 
tuous of me to write about wood 
carving us if T really knew something 
about it, I don't. I have watched a 
cabinetmaker work, and I have a good 
‘set of tools, and I possess that wonderful 
book about Samuel Melntyre, called 

The Wood Carver of Salem.” 

Blessed is the man who has a hobby, 
any hobby, that involves the use of tools, 
the delicate and careful manipulation of 
things held in his hands. It soothes his 
nerves, it refreshes his mind and his body, 
and it makes him feel that he is physically 
creative, 

But thrice blessed is the man who, with 
his tools, ean make something that is 
both useful and beautiful, that ean be 
‘employed permanently in ‘his house, his 
garden, to show to others than himself the 
charm of handwrought work, and to give 
him, perhaps, every time he looks at it, 
the ‘honest pride of an artist-craftsman. 
‘That is one pride that, I insist, ought not 
to go before a fall! 
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What Car 
Do You Drive? 


No matter how good the name it boasts on the radiator, it it man-made 
gin things se certain to go wrong init sometinerexpentive trouble, 
Ee eon Deis 18 tee oe aypetctan ate set of th 0 be go 
Let a Snap-On"dealer select the handful of fine steel interchangeable 
Snap-On Wrench Units specified for your car by Snap-On engineers and 


Till be equipped withthe ight taole once and for all—-no more OF 0 
Teenyoter : 


Snap-on 


INTERCHANGEABLE 


Socket Wrenches 


WATER: 
Less: 
SOAP 


Tests Show Ford 
Can Run 60 Miles 
On Gallon of Gas 


‘The amas 
‘alice 


fact that a Ford cam run 60 miles 
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The magic of 
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| How to Build an Audio Amplifier. | 


(Contin 


self, although you will note that the P- 
and B-plus terminals of audio transformer 
A are still unconnected. 

No binding past is provided for the 
minus B-battery connection, since you 
already will have connected the minus 
side of the B battery with the filament 
circuit of your receiving set, and no fur- 
ther connection is necessary since the 
minus B-battery connection is made to 
the amplifier automatically if you use the 
‘same A battery for both the receiver and 
amplifier units. 

If you are using dry-cell tubes and you 
have a separate set of dry cells connected 
with binding posts Nos, 1 and 2, then, of 
course, it will be necessary to connect the 
minus terminal of the B battery with the 
amplifier unit, as well as with the re- 

In this case, attach the wire from 


the 


how your receiver is laid ouf 
have built the one-tube receive 
in Porutar Sctence, Monti 
you will remember that y 
double-cireuit jack. I 

on the amplifier unit it 
to connect the 

of the jack in the 
| the P- and B-plus 
transformer A. 


then will 49 to solder flexible insulated 
wires to thugs of the jack in the receiver 
and pass the ends of the wires from one 
ablinet to the next through holes in the 
adjacent sides. 

‘Phere is also plenty of room at the 
left end of the panel (as seen from the 
front in Fig. 4) of the audio amplifier to 
fit two binding posts, and if you already 
have a one-tube receiver of a different 
design, you can place these binding posts 
‘oppasite the phone binding posts of the 
‘tube set and connect with wires 
Straight across. In doing this, check 
back the wiring in your detector circuit 
and arrange the binding posts so that the 
phone binding post which goes to the B- 
plus side of the cireuit in the detector 
hook-up will come opposite the binding 
post wired to the B-plus terminal of the 
audio transformer A in the amplifier unit. 


AFTER you have connected the re- 
ceiver and the amplifier and hooked 
on the batteries to binding posts Nos. 1, 

| 2. and 3, you ure ready to adjust the am- 

| plifier so that it will work. 

| First clip the fied condensers N’ and 

© into the places provided for them in 


resistance mountings B and C. Then 
snap the fixed resistances P and @ into 
tthe clips between the P- and A-plus ter- 
minals of mountings B and C. The 
megohm grid leak R goes into the re 
maining clips of mounting B and the 
}e-megohm grid leak S into the remaining 
clips of mounting C. 

Make sure that filament switch I is on 
the off position and that rheostat @ also 
is off, and then insert the tubes in the 
sockets, 


NOW tune in signal with the phones 
connected with the receiver and not 
with the amplifier, After you hear muaic or 
speceh, plug the loudspeaker into jack J 
of the amplifier unit and turn on the 
filament switeh J. Slowly turn the rheo- 
stat G until the tubes begin to glow. 
Screw in the knob of the variable resis- 
tance H until the signal is of moderate 
intensity and then adjust rheostat G until 
the tubes are glowing as dimly as possible 
consistent with full signal strength. 

‘You will find that the knob of variable 
istance H will have to be serewed in 
;way for nearly all local signals, other= 
‘wise the loudspeaker or the last tube will 
be overloaded and the quality will be 


poor. 

While high-voltage B batteries usually: 
are recommended for use with resistanco- 
coupled audio amplifiers, it is true also 
that a very fair degree ‘of amplifieation 
‘can be obtained with a B battery having 
as low a voltage ax 48, Up to 186 volts 
may be used, even with drj-cell tubes, 
and, of cours, more volume will be 
tained than with lower voltages, About 
90 volta is a good average voltage for use 
with this anplifier. 

While resistance-coupled amplifiers are 
almost proof against the ordinary audio 
squeals that sometimes occur in home- 
built audio amplifiers, there is one point 
to bear in mind if you change tho arrange- 
ment of the instruments from the layout 
shown in the illustrations: Be sure to 
keep the wires from jack J away from the 
audio transformer A and from the other 
plate and grid connections, 


Ears Grow Tired, Too 
SCIENCE always has maintained that 
the human ear, unlike the eye, eannot 

be fatigued. Now, though, as a result of 
some interesting experiments with radio 
apparatus, Prof. Albert Sidney Langteld, 
director gf the laboratory of expe 


At the end 
used again 


d invariably the subject 
reported hedring the sounds more loudly 
for a time in the ear to which the phone 
hhad just been added. 
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Here Are Correct Answers to 
Questions on Page 65 


1, Anger has much the same effect on 
the body that fright has. It draws the 
blood away from the digestive organs into 
the museles and lungs and brain. If you 
eat when you,are angry, the blood supply 
ff the stomach, at the time, will probably 
he ao poor that your meal will not digest. 


2. Not accurately. The length of 
fan's stride depends on the length of his 
Togs, not on the length of his body. The 
tuiccesses of detectives in describing men 
from their footprints are mainly fictional. 


3. If it sinks below the surface at all it 
‘will go all the way down. 


4. The way of dividing time into hours, 
minutes, “and seconds was invented by 
the ancient Babylonian astronomers. It 
happened that ‘they, "used, a system of 
counting by twelves instead of in tens as 


‘we do, So it was convenient to count 
time in units of twelves; two twelves for 
‘the 24 hours; five twelves for 60 minutes. 


5. They are entirely different kinds of 
storms. A tornado is a whirling storm 


Just like a waterspout. A cyclone is also 
‘a whirling storm, but it is many thousands 
‘of times wider, ‘whirl may be several 
hundred miles wide, As a cyclone passes 


‘acrous a place, the wind first blows in one 
direction for several hours. ‘Then there 
bprief calm while the center of the 
joing by., ‘Then the wind blows 
for several hours in the direction exactly 
contrary to that it had at first. 


cause green plants. restore the 
oxygen of the air that is removed by the 
Hreathing of animals, In making sugar 
out of water and earbon dioxide, plants 
produce oxygen. If it were not for this 
Wwe animals soon would use ‘up all the 
Oxygen in the air. 


7. By heating the filament of the lamp, 
just ad it heats the coil of an electric iron. 
‘As soon as the lament gets hot enough, 
it shines, just as any other hot thing does. 


8, Heat, makes the atoms vibrate faster. 
‘This pushes then little farther apart 
and makes the substance expand. ‘Cold 
has the reverse effect. But if a substance 
actually ‘changes from liquid to solid or 
‘ice versa, this rule does not always hold. 
For example, water ecpanda in the act of 
freezing because when the atoms arrange 
themsefves as they are in ice, they take up 
f little more room than when they are 
Toose in water. 

9. Because you cannot wave them fast 
enough, We eannot hear sound unless it 
hhas at least $0 or 40 vibrations a second. 
It is impossible to wave your arms this 
fast, but a bee can wave his wings back and 
forth even aster. "Soit produces a sound. 


19. ‘The commonest one on the surface 
‘of the earth or in the Focks of the known 
rust is quartz. In its pure form this 
makes the beautiful, transparent stone 
called “rock erystal.” Amethyst is 

other form of quartz, Ordinary sand 
‘usually made up mainly of impure quarts. 


11. This is supposed to be an effect of 
sunlight on the air. The sunlight pro- 
@uees in the air a great inany tiny par 
ticles of matter, or ions, charged with 
electricity. The chief effect of these on 
radio waves is to absorb some of the 
‘wave's energy. 

12. One of the main reasons is that 
particles of dirt often are stuck fast to 
Your skin or clothes by litte films or dabs 
Bf grease. Hot water softens this grease. 
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JODERN, electrical sci- 

fence has discovered anew 
Principle in radio frequency 
Amplifcation — a new iar 
proved transformer that gives 
the most amazing results. 
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The Bradleystat 
handles ALL tubes 
without change 
of connections. 


Budsstit There are many rheostats 
Tcmente  =-Dut only one Bradleystat 


ite discs provide step- 
less, noiseless control. 


Range, of control is The smooth, noiseless, stepless control of the Bradleystat is the 
See o ce outstanding characteristic that places this remarkable filament 
theostat in the front rank of perfect radio devices. Many 
attempts have been made to duplicate Bradleystat perform- 
ance by using substitutes for the scientifically-treated graphite 
| discs, but without success. 


Extremely compact. 
for 


Sey aces | It is not strange that the Bradleystat maintains its supremacy 
sees | among radio rheostats! It was developed by engineers who have 
$1.85 | designed graphite disc rheostats for over twenty years. Have 

In Canada, $2.50 you improved your set with Bradleystats? Try one, tonight. 


Co. 


Electric Controlling Apparatus 
293 Greenfield Avenue 
MILWAUKEE, WISCONSIN 


MAIL | THIS COUPON 


Please send me descriptive literature on the Brad- 
leystat and other Allen-Bradley radio devices, 
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Shave every day—be comfortable 


COLGATES 


for better shaving 


be 


Men have tried in many ways, from 
the days of Homer down to the era 
of tintypes and trombones, to find a 
justification for whiskers, 

In ancient Rome, when the head 
of the house wore the family tablecloth 
asa street suit, poets thought whiskers 
made them look wise. 

‘That supposition served one helpfl 

urpose. Ie enabled people to avoid 
led bards who were determined 
to recite their poetry. 

Later, when the coach-and-four in- 
dicated ‘social prominence, men of 


d their whiskers as TODAY ~ 


ornamental shrubbery; but such 


things could not go on. shaving comfort is assured by the use of 
Eventhe prettiest of the patch-work Colgate’s Rapid-Shave Cream. 

beards were doomed as soon as shav- Tesi clock Mlb wb coisas 

ing comfort was assured. the beard instantly at the base, where the 


razor’s work is done. 
There is no need, when you use Colgate’s, 
of mussy rubbing in with the fingers. 
Menwho try Colgate’sRapid-ShaveCream 
realize at once that it gives a better shave. 
It leaves the face soothed and velvety. 


you 
have ever had. Just fill out and 
‘mail the coupon, with 4c. 


Mane 


Truth in advertising 


To smoke Lucky Strike 
for a change is to smoke 
them forever from choice 


LUCKY STRIKE 


“IT’S TOASTED” 


